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yicws, NEWS AND INTERVIEWS. 
lergyman refused to have electric 
r applied to the bellows of the organ in 
b hurch ‘‘ for fear it might stop.” The 
( yman’s remarks were repeated to an 
it rent parishioner, who eagerly in- 

1: ‘*Could it not be applied to the 


9»? 


s n? 





e Marquis de Veraqua, a descendant of 
( nbus, will, it it said, open the World’s 
it Chicago from Madrid by pressing a 
n which will establish electric commu- 
I ion through a transatlantic cable, and 
motion the machinery. 





e new telegraph station at Pine Meadow, 
Coon., according to a local paper, affords 
nteresting study in architectural jim- 
It is the mangled corpse of an old 
fr. ght car whose scarred and 
I red countenance would 
to indicate that it was 
1 off its wheels by a 
icane, run through a cy- 
, struck by lightning, 
lowed by an earthquake 
thrown up by a volcanic 
tion. It is located on a 
:<, desolate spot where the 
d operator will hear the 
king of winter 
stle his dismal requiem, 
e the driving snow envel- 
his decrepit shanty like a 
ling sheet and buries it 

of sight. 


winds 


hatis said to be the small- 
electric light installation 
ie world is to be found 
the village of Bremen, 
Dormbach, in Thurin- 
It comprises a single arc 
p installed in a church, 
lamp being operated by 
mall dynamo driven by 
wheel of the village mill. 





ine of the Fogelsville ex- 
rsionists that came to 
ttersville on Saturday en- 
ed a fast ride to Ritters- 
on the electric car. 
ing up the fare register, 
{ beholding the indicator 
nt to 25, he remarked to 
companion: ‘‘Chiminy, Bill, die car 
tavver shwift, und sie hut yusht finf-un- 
insich pund shteam,”—Allentown Chron- 
News. 
he new electrical laboratory to be erected 
Johns Hopkins University will be a 
ymy, one story structure of corrugated 
con, illuminated from the roof by large sky- 
The heavy machinery will be set up 
the new quarters, thus providing more 
om for delicate experiments in the physical 
laboratory. 


ehts. 





Consular information says the city con- 
tract for gas in Singapore expires January 
l,and it is expected that the Sultan will 
adopt the electric light. The estimated cost 
of plant is put at $350,000. There isa small 
Thomson- Houston plant already in the city. 
Jahore is expected to require a plant of 50 
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arc lights. Both plant contracts may be let 
at the same time; but the Sultan says he 
wishes to see the Chicago Fair first. 





Passengers on the electric cars who wish 
assistance from the conductors must use the 
rear platform. The front platform issacred 
to smokers and baggage, and the conductor’s 
place is on the rear platform.—Rockland, 
Me., Courier-Gazette, 





The Sagamore Club, of West 124th street, 
the Tammany social organization of the 
Harlem district, has decorated the front of 
its club house with designs representing two 
mammoth brooms. These are constructed 
of incandescent electric lamps, which bril- 
liantly illuminate the northern side of Mount 
Morris Park every evening. 


Entered at Post Office, New York, as Mail Matter of the Sepond Class. 


The St. Pancras Electric Light Station. 


St. Pancras is one of the best governed as 
well as one of the best lighted divisions of 
metropolitan London. About a year ago 
the vestry of St. Pancras obtained from the 
county council a loan sufficient to establish 
an electric lighting plant and carry on elec- 
tric lighting in this district for a term of 42 
years. The first supply center was estab- 
lished in Stanhope street, and the illustra- 
tion on this page shows an interior view of 
what is considered a well appointed plant. 

The station is equipped with the three 
wire system, enabling light to be supplied on 
continuous current incandescent circuits at 
110 volts, while power is furnished at 220 
volts. This station was established with a 
capacity of 10,000 sixteen candle-power 
lamps, with an ultimate capacity of 26,000 





INTERIOR VIEW oF St. Pancras, Lonpon, Evecrric Licnt STATION. 


Wheeler’s Patent Surface Condenser. 


This valuable adjunct of steam power 


plants is the result of many years experi- 
ment and experience. As now installed by 
the Wheeler Condenser and Engineering 
Company, proprietors and manufacturers, 
92-94 Liberty street, New York, it possesses 
all the advantages and none of the disad- 
vantages which formerly attached to such 
apparatus. The good points claimed for the 
Wheeler condenser are that only screw 
joints, requiring no packing, are used; the 
tubes are straight, seamless brass tubing, 
carefully tinned inside and outside; the 
pressure and temperature of the exhaust 
steam as it enters the condenser is reduced 
to a minimum and is then uniformly dis- 
tributed over the cooling surface; the water 
of condensation passes from the condenser 
at the hottest temperature possible; the 
circulation is very active and pera 
requiring a very small amount of circulat- 
ing water. The Wheeler condenser is also 
furnished in combination with an inde- 
pendent air and circulating pump. 


lamps. It also furnishes about 100 high 
tension 10 ampere arc lights. The dynamos 
are directly driven by vertical triple expan- 
sion condensing engines. Our view of the 
interior arrangement of the plant speaks 
well for the ability of the constructing en- 
gineer. 

An ample accumulator plant forms a 
reserve for use at periods of minimum de- 


mand. The district supplied by the St. 
Pancras station is large and full of business 
establishments. A large number of private 
residences are also fitted with the electric 
light and in some of them no provision for 
gas has been made, the owners depending 
entirely on the St. Pancras plant for their 
illumination. 


—_——__ — _—_>- ~~ 
An Exception. 
Talk is no longer cheap. It costs $9 for 


five minutes’ use of the telephone from New 
York to Chicago.—Kansas City Journal. 








ELECTRIC RAILWAYS. 


JOINT DISCUSSION OF THE PAPERS READ AT 
THE GENERAL MEETING OF THE AMERICAN 
INSTITUTE OF ELECTRICAL ENGINEERS, 
CHICAGO, JUNE 8, ON ‘‘ SERIES ELECTRIC 
TRACTION.” ‘‘A NEW 8YSTEM OF ELEC- 
TRIC PROPULSION ” AND ‘‘ ELECTRIC RAIL- 
WAY MOTOR TESTS.” 


Dr. Hutchinson continued by referring 
to Mr. Leonard’s paper as follows: We 
all have heard this method talked of a good 
deal in its various aspects; I think Mr. 
Leonard has made a mistake in calling ita 
‘‘New System of Electric Propulsion.” 
There is nothing new about the electric pro- 
pulsion. It might be called a ‘‘ new system 
of electric regulation.” The whole object 
is to replace the regulating apparatus of the 
ordinary street car equipment. A slight 
explanation of it may not be out of place, 
though I dare say everybody has read it. 

In Mr. Leonard’s method 
there are three or four ma- 
chines on a car. The first 
machine is a shunt motor 
run with a constant field, ex- 
cited directly from the line. 
This I shall call the “line 
motor.” The line motor is 
directly connected to another 
shunt machine which runs as 
a generator; the generator, 
in turn, supplies current to 
a third shunt machine (or to 
two machines) which drives 
the car axle, either through 
gearing or without it. The 
field of the generator is ex- 
cited directly from the line, 
but has a rheostat in its cir- 
cuit for regulation. The field 
of the driving motor is con- 
stant, and is excited directly 
from the line. The armature 
circuit of the driving motor 
thus bas no connection to the 
line ordinarily. The regu- 
lation is effected by varying 
the field of the generator 
and thus varying the potential 
difference at the terminals 
of the driving motor, and 
hence its speed. The genera- 
tor is driven at practically 
constant speed by the line 
motor, and hence its electro- 
motive force depends only 
on its field strength ; this 1s 
varied within any limits by a 
small rheostat ; it can also be 
easily reversed. The car will 
start very easily, and the 
current will not rise above 
the value required for moving 
thecar. It gives a method 
of starting a car gradually, 
of running at any speed desired on any 
grade, seemingly without the great waste 
caused by using up somewhere or other the 
difference between 500 volts and that which 
is applied to the terminals of the driving 
motor. To this extent it is extremely useful. 

Mr. Leonard says: ‘‘ If we could operate, 
from the constant potential system, a shunt 
wound motor running at a constant speed, 
and could interpose between this motor and 
the axle some device equivalent in its effect 
to an infinite number of different sets of 
mechanical gears, so that we could make 
use of any reduction desired, it would en- 
able us, while using a constant power, to 
increase the torque as we decrease the speed, 
and vice versa, which is just what is desired 
in railroad practice.” 

As he says, numerous devices have been 
invented for accomplishing this variable 
mechanical reduction. 1 dare say there are 
half a dozen under way at present. Mr. 
Leonard makes out a very good comparison 
between the ordinary method and the method 
which he proposes, ideally considered. As 
we all know, the power required to drive 
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a car is made up of two factors, the torque 
and the speed; consequently, even with a 
great torque, the power may be quite small 
if the speed is keptlow. If 60 amperes is 
sufficient to start the car, and the resist- 
ances are such that 40 volts will give 60 
amperes, then only 2,400 watts is used at 
the instant of starting, instead of 60 ~« 500 
= 30,000. These figures, 2,400 vs 30,000, 
represent the ideal case ; now let us see how 
nearly they would be approached in prac- 
tice. Take, for purposes of comparison, 
the second column in Table 1, p. 571, 7. e., 
eight tons at three miles per hour on a five 
per cent. grade. Eight tons at three motor 
power hours on a five per cent. grade, with 
one per cent. fortraction, is 7.7 horse-power; 
this is at the car axle. Thisis the output of 
the system—7.7 horse-power = 5,750 watts. 
Mr. Leonard specifies that his driving motor 
shall develop full torque with 60 amperes, 
and that its full speed shall be 12 motor 
power hours; the armature resistance is .55 
ohm# The counter electromotive force at 
full speed is then 467 volts. and at one- 
fourth speed is 117 volts. 117 -+ 33 = 150 
volts, which is the potential difference at the 


armature terminals; 150 x 60 = 9,000 
watts delivered to the driving motor : 
750 


9.000 = 64 per cent., 


the efficiency of the driving motor accord 
ing to Mr. Leonard’s own figures. 

The resistance of the generator is .55 
ohms ; therefore, its electromotive force at 
60 amperes is 183 volts and its output 9,000 
watts. Assuming an efficiency of conver- 
sion of 90 per cent., the input will be 12,200 


watts. The efficiency of the generator is 
then 
om 74 per cent 
ee 


Taking the efficiency of the line motor as 
80 per cent., a high figure, its input will be 
15,250 watts; the efficiency of the system 
after Mr. Leonard’s figures, interpreted, 
will be 
5,750 
15,250 

I have in the above purposely ignored 
field losses. They are 560 watts, equivalent 
to about 4.5 per cent., and the net efliciency 
becomes 43 per cent. (say). Thisis as against 
54 per cent., which Mr. Leonard arrives at 
by guessing the individual losses. 

It will be instructive to show the efficiency 
of this same driving motor governed by 
rheostat. 

Its output is 5,750 watts; current, 60; 
counter electromotive force 117 volts, there- 
fore, efficiency with rheostat 

a 5,750 

~ 60 x 500 + 250 
With commutated fields, from what I have 
shown above, it would probably be 27 per 
cent. 

The difference between 33 and 27, 7. ¢., 
six per cent., is the gain in thiscase. This 
is trifling, and by no means worth the com- 
plication involved. It is clear on the face 
of it that in the first case, 7. e., running at 
full speed, the efficiency must be lower than 
the direct system. Mr. Leonard mects this 
by throwing the driving motor across the 
line when full speed is desired. 

So far I have used Mr. Leonard’s figures 
as a basis of comparison, but in dealing with 
his third case—eight tons at ove and a quar- 
ter miles on level—I am forced to depart 
from them. The figures given for the 
various losses are 10 watts for friction and 
10 for other armature losses. Using these 
figures, I get 

400 

—-— = 83 per cent. 

480 
for the efficiency or conversion of a 30 kilo- 
watts motor operating at one quarter part of 
full load ! 

[t must he remembered when considering 
these ten watts for friction, hysteresis, etc., 
that this plan of Mr. Leonard’s does not per- 
mit of gearless motors auy more readily 
than the ordivuary equipment does. Exactly 
the same considerations would determine 
whether a gearless or a geared motor should 
be used. Mr. Leonard states that he would 
use a gearless motor—why, I can’t see. The 
efficiency in this third case would probably 
not exceed ten per cent., instead of 29 per 
cent., as given. 

There is one point of diffrence between 
this electrical arrangement of Mr. Leonard’s 
and an actual variable speed gear—a point 
which it is worth dwelling on. A speed gear 
that will give aninfinite series of changes 
between the speed of the driving motor 
and the car axle would be put, of course, 
between the motor and the car axle, 
and if one were content to run up 
heavy grades at very low speed, a maximum 
of 15 horse power might be used. The 
driving motor would then be only 15 horse- 
power. With this arrangement of Mr. 
Leonard’s,the driving motor must be exactly 
of the same capacity as it would have been 
otherwise; for this reason, on going up a 
heavy grade the motor takes its ordinary 
current—for instance, ona five per cent. 
grade, 60 amperes. At some time it 


= 37.6 per cent. 


= 19 per cent. 
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has to stand 60 amperes. It may 
have only 50 or 100 volts on it. At other 
times it runs at small current and at its full 
500 volts. So, taking these two considera- 
tions together, the machine must be of the 
same capacity as it would be otherwise. 
Exactly the same reasoning applies to the 
generator ; tbat is to say, these two machines 
have to be of the full capacity of the ordi- 
nary car equipment; but with the line 
motor the caseis different. Here there is 
the advantage of the saving in the actual 
power required to drive the car. In the line 
motor there is no need of greater capacity 
than the maximum power required on the 
car. If the limit is eight tons at three miles 
an hour on a five per cent. grade,then the line 
motor should havea capacity of about 11 
kilowatts, taking Mr. Leonard’s figures in 
the second column of Table 1, or 15 kilo- 
watts, taking my figures. Mr. Leonard, 
however, has ignored his own calculations, 
and made this a 7.5 kilowatt motor ; it will, 
of course, be much overloaded, even assum- 
ing the correctness of his figures. I think 
that it will be found, in all cases, that the 
line motor should be the same size as the 
others. 

One of the chief claims for this system is 
the reduction in power house equipment. 
Mr. Leonard thinks he can use six horse- 
power per car at the power house, and con- 
sequently greatly reduce the copper needed. 
This is based on theassumption that railway 
managers will be satisfied with such speeds 
as three miles per hour on heavy grades. 
This I believe to be absurd. There is the 
strongest demand for higher speeds, and 60 
horse-power equipments are now put in, not 
to be safe in starting, but because 40 horse- 
power is actually needed to haul the heavy 
cars up the grades at the speed they must go 
to maintain a decent schedule. I dare say 
we have all heard railway men, /. ¢., non- 
electrical ones, praise a car because it went 
up a heavy grade at the same speed, approx- 
imately, ason the level. But even taking 
Mr. Leonard’s 6.3 kilowatt foracar on a 
level, and using 90 per cent. for line, 90 for 
generator and 87 for engines, it would re- 
quire 12 horse-power instead of six. This 
takes the work on a level as the average and 
is under the mark. 

I believe thoroughly in the desirability of 
a variable speed gear, provided it can be ob- 
tained without sacrificing too much ; but I 
do not think this particular one fulfills that 
condition. 

On page 576 is given a table intended to 
show the first cost of the two systems ; from 
what I have already said. the following 
modifications of tte table follow : 


TABLE 2 (AMENDED). 


Showing probable comparative first cost 
per car by present and proposed sj stem ; the 
latter as estimated by H. W. L. andC. T. H. 





| Detal Present Proposed 
Details of Plant. System. Sycten. 

3yH.W.L. By C. T.H. 

1|Steam plant gen- 
erators and 

| conductors..... $2,200 $1,100 $2,200 
2} Power, two 15 h. 

| p. equipment.. 1,800 1,400 1,800 
3| Power converter. 0 900 2.400 
4|Switches, etc.... 200 30 30 

| Total........! $4,200 | $3,430 $7,440 


I estimate the power converter as 60 
horse-power at $40, nota high figure for 
tramway motors, and put the power house 
output the same in both cases. This makes 
a total of $7,480, as against $4,200. 

Another point, which has not been brought 
out, and which works against the idea that 
the cars will use the same current, is the 
very much grester weight of this equip- 
ment. There will be, say, 30 horse-power 
on your driving motors, 30 horse-power for 
the generator and 30 horse-power for the 
line motor, making 60 horse-power addi- 
tional machinery. This 60 horse-power will 
weigh in the neighborhood of 6,000 pounds. 
That isa load of 45 passengers, a heavy 
load. 

On page 577 Mr. Leonard gives his sum 
mary of the advantage of this system. It 
reads: 

‘“‘The features of the proposed system, 
which seem at first sight to be very objec- 
tionable, are: The increased cost of thecar 
equipment, and the fact that we are adding 
an additional machine, having two fields, 
two armatures and three bearings; but, as 
we have seen, there is only an apparent in- 
crease in the first cost, for the saving in the 
generators and distributing plant far exceeds 
the additional cost of the car equipment; 
and the use of motor generators for elevat- 
ors, for traveling cranes, etc., has demon- 
strated that, as regards the attention it re- 
quires and the depreciation it suffers, it has 
a marked advantage over the rheostat or 
commutated field used in the present meth- 
ods of operation.” 

Against this I think the disadvantages are : 

Increased cost of total equipment per car. 

The adding of two additional machines, 
with the consequent increased cost of re- 
pairs, depreciation and maintenance. 


The greatly increased weight of the car, 
with the consequent increased power re- 
quired. 

The very small saving over commutated 
field regulation, due to the low efficiency of 
large machines lightly loaded. 

And, greatest of all, sacrificeof simplicity, 

The advantages are: 

Excellent speed regulation. 

Ability to return energy to the line. 

And ability to use electric braking. 

I should agree very strongly, then, with 
Mr. Leonard in the third paragraph of his 
paper, in which he insists on the desirability 
of some method of accomplishing this object, 
but I should not approve the means adopted. 
(Applause.) 

Dr. Chas. E. Emery: I discussed one of 
these papers in Chicago and did not expect 
to say anything this evening, but Dr. Hutch- 
inson’s remarks bring to mind some points 
upon which I have information that may be 
of service. It is well in all brake experi- 
ments to criticise the apparatus very closely. 
I have seen it recommended to throw a rope 
over a pulley, fasten one end and apply a 
spring balance to the other. Evidently this 
cannot be accurate, except when the fast 
end of the rope is slack, and yet sufficient 
friction remains to show a tension on the 
spring on the other side. A rope passed 
with several turns about a pulley and pro- 
vided with a spring scale at each end has 
been very strongly recommended, but the 
two scales must be read exactly at the same 
instant if not absolutely steady. It would 
evidently be better, therefore, to replace 
one with a weight. The Appold brake, 
which has been spoken of in connection with 
the experiments of Professor Short, was 
much used in experiments with agricultural 
engines 20 odd yearsago. The tension is 
self-regulating ; the two ends of the strap 
connect to the short end and fulcrum of a 
lever, and the long end is held stationary. 
One side of the strap is loaded and tends to 
move the lever in such direction as to 
tighten the grip. When the turning effort 
of the wheel is sufficient, the weight is lifted 
and the short end of the levercarried around 
until the strap is lonsened so that the wheel 
turns within it, and the adjustment is there- 
after automatic. This arrangement has been 
criticised from the fact that a portion of the 
force required to strain the helt is received 
by the stationary point at the end of the 
lever, and as its amount is not known, it 
cannot be deducted from the load as it should 
be. I wrote the article on dynamometers 
in Appleton’s Mechanical Dictionary, avd 
showed there that the above defect could be 
obviated either by putting a spring scale at 
the end of the lever, or by the use of an 
additional lever which automatically sub- 
tracted the force required to produce the 
strain. The article is referred to for further 
information. I have seen a great many 
clamp brakes, merely screwed up by hand, 
which operated quite reliably. Ihave found 
it of advantage, however, to bave a spring 
under one of the bolts, or otherwise provide 
means to make the grip on the pulley elastic. 

I happen to have some information on 
another point that may prove interesting in 
this connection. The desirability of havirg 
a variable gear, which Mr. Leonard speaks 
of in his paper, and which has been referred 
to by Dr. Hutchinson, has been attempted 
by a great many, among others by myself, 
and my experience may be of value to others 
who are thinking in the same direction. If 
we use an electric motor to operate a pump 
of variable capacity, and then with the fluid 
operate a hydraulic motor on a car axle, the 
variation in the quantity of fluid delivered 
in a given time will evidently vary the speed 
of the car axle, and we have the variable 
gearing, or at least the variable mechanical 
connection desired, subject to the disadvan- 
tage of friction in the apparatus. It was 
thought that by properly proportioning the 
pipes so as to utilize the high fluid pressure 
now in vogue, probably the saving elec- 
trically would be greater than the mechan- 
ical loss. I spent no money in testing this 
fact. I first determined to make a recon- 
noissance and ascertain what bad been done 
in the same direction. The sim] lest way of 
doing this, as I had found in other cases, 
was to put an application in the Patent Office 
complete enough to cover the general idea, 
which brought out the fact that there had 
been dozens of applications on the subject ; 
that the general principle had been well cov- 
ered years ago, and that a number of inter- 
ferences were pending witb parties who pro- 
posed to use modifications of the system. I, 
moreover, found in this way a map who had 
actually made tests on the subject, who had 
actually used, on a car, a pump with varia- 
ble capacity to drive a hydraulic motor fixed 
on the axle, but the fluid soon became so 
highly heated that it was necessary to stop 
every little while and allow it to cool 
off. To be sure, the inventor ran 
the pump with a steam engine instead 
of an electric motor, but evidently this had 
no effect on the function of the fluid con- 
nection. The sizes he selected were, more- 
over, nearly the same as I had fixed upon in 
my mind as being about right, he using a 
maximum pressure of about 300 pounds, 
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and distributing the fluid through four inch 
pipes, while I had expected to use abou: 500 
pounds and the same sized pipes. This dif. 
ference may be sufficient to overcom: the 
difficulty, or at least it may be practicable 
to use large pipes and high pressures with 
smaller volumes and prevent serious heat- 
ing. The car as equipped is housed within 
a few miles of New York, and I could 
readily obtain permission to apply an clec. 
tric motor to it, but on account of the diff. 
culties above n.entioned, and the fact hat 
the fluid gearing was completely anticipated 
I have taken no further interest in th, mat. 
ter. Curiously, I have met Dr. Evjison 
within a few days, and in the course of a 
conversation he outlined an almost ides ica] 
arrangement which he said he had pevyer 
had time to work out, but which he assnreq 
me was the right way todoit. There were 
a number of persons in interference wit}; the 
inventor I have referred to, who proposed 
to employ the same idea for clutches er- 
mitting the fluid from a pump operat: by 
the motor to escape freely through a shunt 
opening in starting, and gradually clo: ng 
such opening to bring the speed of the 
motor and driven shaft together. I luve 
heard from other sources that some of t!.ese 
devices heated badly, but in such case ‘his 
would not be so much of a disadvantag«. as 
the device is practically only used in s srt. 
ing, like a rheostat, and considerable time 
will be available for cooling. 

The President: May 1 ask if the met}od 
of changing the capacity of the pump ‘as 
by varying its internal arrangements or 
simply varying the speed of the pump ? 

Dr. Emery: That was varying the s)-«d 
of the pump. That was not either in Dr. 
Edison’s mind or mine. 

The President : Was there any attemp: to 
throttle the passage of the liquid ? 

Dr. Emery: I think he used a shunt. 
No, he used several pumps of differ nt 
capacities, and by means of a change vaive 
could readily operate either, or all, at wi 

The only other point which it occur: to 
me to mention here is, that while we admire 
the regulating system of Mr. Leonari, as 
presented in his paper, and we expect he \ ill 
probably be able to defend it from the 
practical criticisms that bave been mice, 
still he has a very strong competitor in 
shunt motors, which, though thorougily 
understood, have not to my knowledge 
been heretofore applied in such a thoronch 
way as recently by Messrs. Siemens Brus. 
& Company on the new locomotives of ihe 
City and South London Electric Railway 

Apparently these motors have been mide 
heavy enough—in other words, iron enowzh 
put into them—so that considerable chan: es 
of speed can be made by simply varying ‘he 
strength of the field without any material 
sacrifice in economy, ana the dead resista! ce 
of a rbeostat is only used for a few seconds 
in starting. At first sight this would app:ar 
to be a system applicable to street car 
motors, but on careful consideration it wi] 
be seen that there must bea sufficient s:c- 
tion of iron in the field and armature to 
utilize the whole strength of the field a: a 
reasonable point below saturation, so as to 
obtain the low speeds satisfactorily, aud 
there must be a sufficient pumber of amy re 
turns on the field at the high speed to p 
vent sparking. It does not appear that lx tb 
these conditions can be obtained without 
the use of more iron than is ordinarily « 
ployed with series motors of less rar 
Such an arrangement should not, howev:: 
be objectionable when the motors are pvt 
upon a special car to form an electric | 
motive. 

Mr. C. O. Mailloux : I have but very little 
to say on this matter; because it is mai: ly 
a branch of the subject where I am, su ‘o 
speak, tabooed, as I have had the misfortune 
(so my friends say) of being connected with 
ove phase of the electric traction probl«m 
which is not popular just uvow—thoug! | 
think it will be more so lateron. Howevcr, 
there is one point which occurred to me «s 
Dr. Hutchinson was speaking ; it is in 'e- 
lation to facilities for regulation as affect'ng 
the probable success of the storage battery. 
If we stop to think for a moment we real:ze 
that the storage battery is certainly pot ce 
ficient in regard to the means of regulation 
which it affords. In fact, that is one of ils 
strongest points. If it were as strong in «!l 
other points as it is in the facilities which it 
affords for regulation there would be vo 
trouble and no doubt as to its success. One 
of the readiest means it affords, and one of 
the earliest ways which was thought of for 
regulating storage battery motors, was (o 
divide the storage batteries into a number of 
groups, and to group the circuits in parallel 
at the start, and then gradually group them 
into different arrangements of series, mul- 
tiple and so on. In that way you get a 
variable electromotive force, so that you 
attain, to a considerable extent, the very 
object which Mr. Leonard undertakes to 
obtain with his machinery, viz., a variable 
electromotive force of supply. 

But there is another point coming in there 
which I think argues in favor of using two 


* See Electrical Warld, August 27, 1892. 
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motors on @ car, even though there may be, 
as we recognize, an economy in using only 
one. The use of two motors lends itself 
peautifully to regulation, as it enables us to 
start with them in series and to couple them 
in parallel later, and play similar changes 
with the batteries, and thus we get a whole 
chain of regulation, so that we can get the 
game thing practically as if we had four or 
five different initial electromotive forces. 


[o other words, if we have an electromotive 
force of 200 volts maximum with all bat- 
teries in series, we can start with what vir- 
tually amounts to about 20 volts electro- 
mot force by making, say, four groups of 
batteries all connected in parallel at the start 
with ‘he two motors in series; and we can 
succ-ssively couple the motors in parallel 
and batteries in series, for increasing the 
spe and finally reach the maximum poten- 
tial. ‘The method of using batteries in par 
alle! .nd motors at the same time was first 
tri | thiak, by myself on Fourth avenue, 
in 1~ 7, and has been used more or less since 
by having to use storage batteries. It 
has -t come into use ip connection with 
tro roads until quite recently. I think 
tha is only this year that it has been 
agit ed and brought into practical use. 
Hov ver, to-day there are very few roads 
thai ‘o not practice it and with considerable 
succ'-s. Isaw some later forms of regula- 
tors the companies exhibiting at Cleve- 
land. which showed a marked increase in 
the xtent to which combining commuta- 
tion f the field and commutation of the 
mo! »s themselves has been used as a sub- 
stit: - for resistance in getting the interme- 
dial. steps between starting and full 
spt 

. ight say something in relation to the 
vari.»le speed ratio method of regulation, 
bec) 'se, a8 I was saying to a friend of mine 
at ( -veland, it is like the measles—I think 
we .'| have to have it; and I do not suppose 
the: is any electrical engineer who has 
give. any considerable thought to electric 
trac’ on but that has at some time or other 
ip career come across several attempts 
at »ariable speed ratios, and perhaps has 
dey'-ed three or four himself, and tried a 
few Ihave not been more fortunate than 
othcs in having to undergo the experience. 
Ih: ve also tried some. The conclusion that 
I hve come to is, that while there is a 
fan: cd or perhaps a real trifling economy 
in tir use, as long as we are able to accom- 
plis’ substantially the same object in otber 
wa namely, by varying the number of 
cell. in series by grouping the sets, or else 
by ..rying the motors, or both, it does not 
pay. while, moreover, the extra complica- 
tion is very objectionable. The cost of coal 
ist! such a large item after all, while the 
amount of money involved in the deprecia- 
tion is usually a very important item which 
freiently exceeds that of the cost of coal. 
It therefore, a serious question whether 
it worth while to think of using such 
met)ods, at least in the present state of the 
art mechanics. It is possible that some 
new application of mechanical priuciples 
that we do not know of yet may be discov- 
ere’, which will enable us to accomplish in 
a siiiple, uncomplicated way what we all 


drev a of as an ideal, but I know of nothing 


of kind now. The nearest I know of is 
am: (hod which Mr. Edison published of an 
epic clical gear, the two movable mem- 
bers of which are each operated by motors. 
I h»»pened to work in the same direction 
for » long time, and probably should have 
had «n interference with Mr. Edison on the 
su')-ct if I had been a little more diligent 
in ‘.e direction of patents. But I am 
not xt all sorry. I am willing Mr. Edison 
Should have all the glory there is in it. 
I tied the same device on a street car, 
thov sh moving only one of the gears of the 
epic: clical gear train and having a friction 
clu! on the other movable one. By that 


means you can obtain any ratio from infin- 
ity own to the ratio for which the gear 
trai: is arranged. I found that the device 
wor ed very satisfactorily, but the compli- 
cation was objectionable, and the friction 
ban on the loose gear and the difficulty of 
keeping it in adjustment under all condi- 


tions and things of that kind, were objection- 
able. The motorman very soon got out of 
the habit of using it at all, if he possibly 
could avoid it. The motorman seems to 


find in practice that the fewer handles and 
levers you give him to manipulate the better 
off he is, even though I had this arranged 
80 {nat it could be operated with the brake 
handles. The man would put on his motor 
and would startitrunning, but with the 
cluteh loose. Then, by turning his brake in 
the reverse direction, the clutch was gradu- 
ally put on and the motor gradually clutched 
on, and the ratio gradually decreased from 
Infinity down to its normal value. The 
Car very nicely started and followed on. 
But I found that even this arrangement, 
though as simple as could be, was not sim- 
ple enough for the average motorman, be- 
Cause oftentimes he would start the wrong 
Way to do it. 

At any rate, I consider that Iam cured of 
the fever for some time to come, and I am 
willing to be content with systems of regula- 
“on, perhaps less economical of power, 
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though also less expensive to build and to 
maintain. 

Dr. Emery: I wish to ask one question 
before the subject changes. I understand 
that series parallel, or series multiple, trac- 
tion is pretty well covered by patents. If 
my information is correct, I do not see how 
the various applications spoken of by the 
last speaker can be made by engineers gen- 
erally, and will be pleased to hear the state- 
ments of others more fully informed on the 
subject. 

(Vice-President Hammer took the cheir.) 

Mr. Sprague: If I can depart from the 
chair for one moment I will make one ref- 
erence to this subject. The series system 
was tried at Richmond five years ago. 
Twenty cars were fitted with multiple series 
switches used with the commutated fields. 
They worked perfectly so far as increased 
torsional effort, the slowing down of the 
machine, and all that, was concerned. The 
method was not patented, Where it failed 
was when on heavy grades the attempt was 
made to run the machines in series, and to 
start ona slippery track. In that case, if 
there was slipping on one portion of the 
track on account of ice or sleet, or for any 
other reason, obe motor would begin to race 
and the other motor would slow down. The 
claims made for series multiple regulation 
have afforded mea good deal of amusement. 
As to the effectiveness there is no question, 
but the series multiple system, when run- 
ning at full service, will make little differ- 
ence in the coal burned. So we simply 
threw away our series multiple switches and 
ran our machines invariably in multiple. 
The action of two machines in series is 
easily understood. Of course, the total 
counter electromotive force built up is the 
sum of the counter electromotive forces 
of the two motors, and if one runs fast the 
other must necessarily run slow, so that 
sometimes we had one running one or two 
hundred revolutions a minute and the other 
standing dead still. 

Mr. “Mailloux: We are never troubled 
that way with storage battery cars. They 
are always heavy enough to give plenty of 
grip with the rails. 

Mr. Sprague: In the latter part of 1886 
Mr. Wharton, of Philadelpbia, was sup- 
plied by me with a couple of motors operated 
on the storage battery system, and the 
switches supplied provided not only for a 
change in batteries from operating four sets 
in various combinations, but also for multi- 
ple and series arrangements of both arma- 
tures and fields. It was not very satisfac- 
tory, because it was found altogether too 
complicated. 

Prof. Francis B. Crocker: Oue point that 
Dr. Emery referred to I think can be ex- 
plained, and that is the use of shunt motors 
on the City and South London Railway. 
Oo any line where you have a clear track 
there are usually ouly three conditions to 
consider. One is standing still, one is start- 
ing, and the other running at full speed. 
Now, those three are, any or all of them, 
easier to take care of than running at very 
slow speed for a long time. That is the 
hardest thing to do for an electric locomo- 
tive or electric street car. That is what 
strains the rheostat, reduces the efficiency, 
aod puzzles the electrical or mechanical 
engineer most. But when there is a clear 
track, as in the underground railway, the 
tunnel of which is used exclusively for this 
particular railroad, they can run nearly al- 
ways at full speed. I happened to ride on 
that road this summer. It takes perhaps 
half a minute to start, and then they are at 
full speed. Consequently there is no period 
of any length that is considerable where 
they are running at slow speed. It will be 
seen that the losses, the inefficiency of com- 
mutated fields or rheostats, etc., are not to 
be considered at all, because they enter for 
ouly a few seconds, and this is a very small 
part of the ran, and astill smaller part of 
the actual work of the system. So what is 
true of a train that can alwaysrun at full 
speed when it gets started, is by no means 
true of a street car system where perhaps 
you may have to run at half speed, or even 
quarter speed for a long period of time, if 
you are behind a truck or going through a 
crowded street, or under various conditions 
that will suggest themselves to any one 
who has ridden on a surface city railroad. 
The experience on the City and South Loo- 
don Railway would be a very poor thing 
to adopt as the standard of street car prae- 
tice. On the other hand, the success of this 
railway is a very encouraging thing to 
the electrical engineer, who looks forward 
to seeing electric locomotives used on long 
distance service, where we have a free right 
of way and the ordinary condition of work- 
ing is full speed. I think this is quite an 
interesting point, and one which should be 
borne in mind by any one who is putting in 
the street car system, or one who is putting 
in the long distance or other ‘‘clear track” 
system. 

In regard to the relative efficiency of com- 
mutated fields and rheostats, I early cop- 
ceived the™idea that it is very objectionable 
to have this dead resistance. In fact, in 1884 
I was one of the patentees of several inven- 
tions which had for their principal object 


the elimination of the loss in the dead re- 
sistance, and commutated fields was our 
system. But this is somewhat a question of 
words. That is to say, the resistance exists 
there, and we have got to consume the dif- 
ference between the counter electromotive 
force and the direct, or most of it, in some 
way or other, and there is no very efficient 
way to consume it. We can use it more 
or less satisfactorily in exciting the field. 
But since a motor will work with such a 
small percentage of current in the field, it is 
pretty obvious that we have got to consume 
a considerable amount of energy in our dead 
resistance, if we use it, or in our system in 





CUTTER’s SUSPENSION STREET Hoop. 


some other way,if we try to avoid dead 
resistarce. Of course, the rheostat, although 
it is the simplest form of using up this 
energy, is not the most efficient in theory, 
and perhaps not in practice. If a certain 
amount of that lost energy can be saved, 
why, so much the better; if not, we have 
got to bear with that loss until some better 
system is devised. 

Dr. Emery: In regard to the subject of 
shunt motors, I quite agree with what Pro- 
fessor Crocker says, but evidently he has 
not read the article to which I refer. The 
efficiency tests of the Siemens motors re- 
ferred to were necessarily made in the shop 
with a brake resistance, and the different 
speeds given merely translated into car 
speeds by calculatiou. These tests showed 
an efficiency of 90 to 92 per cent. for varia- 
tions of speed between 12!4 and 30.6 miles 
per hour. Complete diagrams were given, 
showing the particulars as to actual speeds, 
volts and amperes. The maximum speeds 
in practice varied generally from 17 to 19 
miles per hour according to the direction of 
the grade, and the averages for the round 
trips, exclusive of stops, were about 13 miles 
per hour. I findit possible from the changes 
in the initial slopes of the velocity diagrams 
to determine, with reasonable probability, 
the several operations performed by the 
engine ruuners; for instance, it can be seen 
when the dead resistance was probably taken 
out and the motor therefore running with 
full field and the acceleration a maximum. 
Soon, however, the speed rises more slowly 
and other changes may be vbserved, showing, 
doubtless, when resistance was put in the 
shunt field so as to further increase the 
speed. 

(To be continued.) 





Cutter’s Suspension Street Hood. 


So many streets in cities throughout the 
country are now lighted by incandescent 
lamps, that special appliances for this pur- 
pose are alwaysin demand. Still, in many 
plants the devices used have been those that 
were at hand, so that the pulleys, insulators 
and reflectors neither make a good looking 
combination nor are best adapted to this 
purpose. They may do the work, but not 
pearly as well as an outfit specially designed 
for this object, such as the suspension street 
hood shown in our cut. This is beingintro- 
duced by George Cutter, of Chicago, whose 
large experience with street fixtures of vari- 
ous kinds has taught him the needs in this 
line. 

The hood used combines a protecting top 
with an enameled reflector which is curved 
so as to distribute the light evenly overa 
wide area. A special nozzle which fits any 
socket allows the hood to be quickly wired; 
then the novel form of binge and spring 
catch makes the hood separable for ship- 
ment, but easy toput up. Inthe latest form 
close attention has been given to these details, 
so as toinsure an article superior in every 
way to the older types. Another new and 
patented feature is the method of fastening 
the suspension loop and the hood to the 
cross-arm, whereby the hood itself is insu- 
lated from the suspending cable. No less 
pains have been taken in designing the 
hanger, which isa smaller version of Cutter’s 
lamp-supporting pulley. It takes all strain 
off the hoisting rope, and holds the fixture 
safely in case this should slip. On alternat- 
ing circuits where a converter is placed at 
each lamp, the transformer is hung right 
above the hood, the same ‘‘ Petite” pulley 
being used. 

The whole makes an outfit which is as 
neat as it is serviceable, and the patentee, 
Mr. Cutter, is meeting with a good sale of 
this suspension street hood. 
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TELEPHONE CHAT. 
Pine Bluff, Little Rock, Malvern and Hot 
Springs, Colo., will soon be connected by 
telephone. 


The Danish government has decided to 
purchase the private telephone linesthrough- 
out Denmark. 


At the end of 1891 there were 1,750 sub- 
scribers to the telephone exchange at Hel- 
sinfors, Finland, as compared with 150 in 
1882. 

The new telephone line from Essex Junc- 
tion to Jericho, Jericho Centre, Underhill, 
Cambridge and Jeffersonville, Vt., is com- 
pleted. 


Oshkosh, Wis., received the presidential 
election returns by long distance telephone 
from New York one hour in advance of the 
telegraphic reports. 

The new telephone line being built from 
Bangor to Dover and Foxcroft, Me., is now 
completed and in operation as far as Charles- 
ton, and the men are stringing the wires to 
Atkinson, where the next office will be 
located. 


The Erie Telegraph and Telephone Com- 
pavy’s sub-companies made a net gain of 
166 subscribers in October; total number 
connected November 1, 14,893. Erie Tele- 
graph and Telephone Company dividend 
No. 36 was mailed on November 14 to 1,449 
stockholders. 

The big tunnel being constructed under 
Wabasha street, Minneapolis, by the North- 
western Telephone Company is within 100 
feet of completion. The tunnel is excavated 
from the south end of the Wabasha street 
bridge to witbin 100 feet of College avenue, 
which will be the terminus, At some places 
the tunnel is over 42 feet below the surface. 

Congressman Weadock has secured an 
appropriation for a telephone line from 
Alpena, Mich., to the life-saving stations 
around Thunder Bay. A government official 
arrived at Alpena from Washington recently, 
and the work of constructing the line will 
be commenced at once, the intention being 
to have it in operation by the opening of 
navigation next spring. 

At the end of June last there were 829sub- 
scribers to the telephone system at Marseilles 
—an increase of 153 on the year. Tele- 
phonic communication 1s being established 
between Paris and Neuilly-sur-Seine, and 
also between Paris and Saint-Ouen. There 
are now 112 towns in France provided with 
telephonic communication, while there are 
18,191 subscribers to the same. 


The purposes for which the Erie Tele- 
graph and Telephone Company has decided 
to make a new issue of bonds have been 
stated to be for the further extension of the 
service, says the Boston News Bureau. It is 
estimated that the present expenditure will 
be about $300,000. In addition to this 
amount, the American Bell Telephone Com- 
pany, as a one-third holder of the stocks of 
the sub-companies, will also contribute 
about $100,000 to the cost of construction, 
making the total present expenditure about 
$400,000. This money will be largely used 
in the construction of copper lines and 
metallic circuits after the most approved 
fashion, between the large cities now con- 
nected by the companies’ lines. Experience 
has shown that where the company has in- 
creased the service in this way, the increased 
business resulting has been very great. The 
substitution of the long distance instruments 
for the present Blake transmitter, and the 
policy that the Erie Telephone Company 
has inaugurated of wiring at its own ex- 
pense many of the large business blocks now 
in course of construction in the large cities 
of their territory, is assuring a constant and 
increasing business, one building in Minne- 
apolis having over 100 stations thus con- 
nected. It is also expected that the Erie 
Telephone Company will benefit greatly 
through extra-territorial business occasioned 
by the long distance service of the Bell 
Company, now opened between New York 
and Chicago and the West. The service 
will be extended into the field of the Erie 
Company at Cleveland, St. Paul and Min- 


neapolis, and the company should derive a 
handsome income therefrom. 
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The Objects and Scope of Technical 
Education. 

The problems of education have always 
had the misfortune of being treated in a 
one-sided manner. The methods and sub- 
jects which have been adopted have always 
followed and reflected the great historic 
changes of society, and every act in the 
drama of history has been accompanied by 
its own appropriate scene-shifting. The 
rude utilitarian teaching of savages, the 
training of astrologists and priests in the 
dawn of civilization, the more thorough 
education of philosophers in Greece, of ora- 
tors and warriors in Rome, of monks, law- 
yers, and soldiers of the middle ages, of the 
classicists of the Renaissance, and the men 
of science of the present day, have each in 
their turn presented a curriculum which 
was supposed to be fitted to the special con- 
ditions and requirements of the times. A 
survey of the whole of them shows that 
they were but a series of dissolving views, 
each containing something that was valu- 
able and necessary for the special activities 
of the times, but pone of them all important 
and all-sufficient. The aspects in which 
education may be viewed in the present day 
are more numerous than ever they were, 
and consequently are presented with a large 
number of varying, and in some cases con- 
flicting, opinions regarding the objects and 
scope of education, and especially of that 
part of it which is called ‘ technical.” The 
politician and the statesman who study the 
practical problems of government look at 
education chiefly as a means of extending 
the trade and commerce of the country, and 
of more successfully withstanding the com- 
petition of other nations. They even be- 
lieve that technical education should come 
before moral training, and at least prepare 
the way for it. This was the view of the 
subject recently presented to bis hearers by 
the Duke of Devonshire at the annual meet- 
ing of the Union of Lancashire and Cheshire 
Institutes, which was held in Preston. He 
pointed out that having regard to its size 
this country had a population greater in pro- 
portion to its area than was to be found in 
any other part of the world. It was 
absolutely impossible for the soil of our 
own land to provide all that enormous pop- 
ulation with food and other necessaries. 
The prosperity of this large population, 
and even its very existence, depended 
upon the fact that up to the present time we 
had been the foremost industrial and com- 
mercial country inthe world. But the con- 
’ ditions of industrial and commercial pros- 
perity had changed, and were continually 
changing. We no longer enjoyed a monopoly 
of the production of coal or iron—those 
natural resources to which we owed so much 
of our commercial supremacy. Distance 
had been nearly annihilated by modern in- 
ventions, the majority of which had pro- 
ceeded from ourselves. He urged that every 
means should be taken to develop the kind 
of training which was necessary to enable us 
to maintain our industrial position. In fact, 
he thought it was the first thing, although 
it might not be the only thing, at which we 
had to aim. We must, he said, teach our 
people how to exist before we could teach 
them to become more refined, or more 
moral, or more elevated in their tastes and 
conceptions, We had to teach them how 
to exist before we could teach them how to 
enjoy all the advantages and pleasures which 
might be derived from knowledge or from 
a literary education ; indeed, in his opinion, 
we were laying a better foundation, even 
for a purely literary education, by increas- 
ing the intelligence of the rising generation, 
extending their knowledge of the principles 
which underlie the occupations in which 
they themselves were engaged, rather than 
by attempting to force any system of literary 
education whatever upon the minds of those 
who were not prepared to receive it. 

The very practical address on ‘‘ Technical 
Education,” by Mr. Archibald Denny, of 
Dumbarton, which we published in our 


issue of the 21st ult., looked at the subject 
from the point of view of an employer of 
labor who takes an interest in it, not only 
from an economic standpoint, but also from 
the point of view of the welfare of his 
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workmen, Even he admits that in techni- 
cal education we are far behind our Conti- 
nental neighbors, and that it is only because 
of the long start we have in manufactures, 
and of our exceptional facilities, our great 
accumulated wealth, and, he thought, our 
natural ability, that we are still holding our 
ground, although he could not say we are 
making headway proportionate to that of 
other nations. It is satisfactory to find that 
Mr. Denny admits the necessity for a good 
general education as a basis for technical 
education, and on this point his remarks 
may be of some use in counteracting the 
effects of some of the words used by the 
Duke of Devonshire, who, at any rate, 
seemed to almost entirely neglect this. A 
boy with a well-trained mind will very soon 
add the special technical knowledge required 
in a trade or profession; whereas, one who 
has not this advantage will, as a rule, 
be confined to a very narrow rut. The 
method Mr. Denny would adopt in the 
teaching of trades is briefly as follows: 
In addition to the practical experience 
the apprentice gains in the workshop, Mr. 
Denny would arrange for a certain amount 
of theoretical instruction in the workshop 
during two afternoons per week, and that 
would again be supplemented by science 
and art classes on certain evenings of the 
week, This method would be certain to 
yield the excellent results, especially if the 
foremen of the shop paid special attention— 
as Mr. Denny proposes—to the apprentices, 
and endeavored to give them as large a 
variety of work as possible. He admits 
that great practical difficulties exist here, as 
almost all shops are primarily intended to 
produce work cheaply, and this training 
would add in the first instance considerably 
totheexpense. Employers, however, should 
take some interest in their apprentices, ard, 
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being as broad and liberal as the circum- 
stances will permit. He points out what is 
very often forgotten, that the success of a 
man as a workman, foreman or manager 
depends more upon general character than 
upon technical knowledge and _ skill; 
more upon trustworthiness and reliability, 
energy and unwearied industry, gen- 
eral habit of accuracy and punctuality, 
clear-sightedness, the high intellectual 
faculty of seeing fairly all round a question, 
and the great art of pleasant manners, such 
as win confidence and friendliness—in fact, 
very much more upon these things than 
upon skill in the use of this or the other 
tool, or ability to calculate the strength or 
the productiveness or the cost of a machine. 
Professor Smith has, of course, also a high 
ideal of what is required in the way of scien- 
tific and technical training, and of the con- 
ditions which are necessary for efficiency ; 
but through it all he insists on the students 
in the first place being men, and then engi- 
neers or technical experts generally. His 
view seems to be a composite of that usually 
presented by the politician and the so-called 
practical man, and as such is sure to com- 
mend itself to all who have really studied 
the problems of education. 

Mr. Gladstone went at once to the root of 
the matter the other day at Oxford, when he 
said that one of the chief dangers was 
‘‘that under an undue pressure from with- 
out they should lean for ever so little to 
that theory of education whose aim is to 
construct machines of so many horse-power, 
rather than to form character, and to rear 
into true excellence that marvelous creature 
called man, and should seem to prepare for 
success in life, instead of securing that a 
man should always be greater than his 
work, and never bounded by it.” —London 
Industries. 
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if they can do nothing else, they might en- 
courage them toattend well-conducted even- 
ing classes. Mr. Denny’s proposals for the 
training of those intended for the higher or 
drawing office work are equally liberal. 
We would here direct special attention to 
Mr. Denny’s suggestions for the training of 
engineers for the Navy, which are quite on 
the lines we have several times suggested. 
Here again Mr. Denny recognizes the neces- 
sity for a good general education, as well 
as for a thorough training in theory and 
practice. He would utilize, as we have 
suggested, private engineering establish- 
ments and local colleges and universities, 
instead of forcing the students all through 
the same groove, and turning them all out 
of very nearly the same shape and turn of 
mind. His proposed course of training is 
very severe and somewhat lengthy, but he 
thinks that those who undergo it would, at 
the age of 24 or 25, be veal engineers, accus- 
tomed to and not ashamed of manual labor, 
ready to take charge of any machinery, and 
a real acquisition to our Navy. He would 
insist on the students receiving the current 
wages of apprentices in the shops in which 
they were working, but he thinks that in 
addition they ought to receive government 
pay. If this were the case, there would be 
no difficully in obtaining any number of 
suitable candidates. 

The address by Professor R. H. Smith, 
the concluding part of which we publish in 
our present issue, puts the problem of edu- 
cation in the clearest possible manner. He 
not only shows the scope of technical educa- 
tion, but he also points out its use and 
abuse, and indicates what it can do and 
what it cannot do. We commend the whole 
address to the careful attention of our read- 
ers. He insists on the general training 


Electric Time Installations. 

The Standard Electric Time Company, of 
New Haven, Conn., have contracted with 
the Cheney Bros., of South Manchester, 
Conn., to put in one of their new striking 
electric tower clocks and asystem of 48 
electric dials, including the railroad depot 
and town hall. This will give South Man- 
chester a uniform system of time that will 
be greatly appreciated, as all the dials will 
be controlled from one master clock, and 
this being corrected daily from observatory 
time signals, will give correct and uniform 
time throughout the town and the works of 
the company. 

A contract has also been signed for a 
large time plant, including an electric tower 
clock, in the School for Deaf and Dumb, at 
Fulton, Mo. This is the third institution of 
this kind to adopt the Warner system of 
electric time within a few months. The 
De La Vergne Refrigerating Machine Com- 
pany, of New York, are also to adopt the 
Warner system. 

The electric tower clock made by this 
company, although a comparatively new 
thing, has given such general satisfaction in 


the past two years that it must supersede 
the old wind-up clock where fine time is 
required. Being controlled by a fine master 
clock in the building, the extremé¢s of tem- 
perature have little or no effect upon the 
service. This company has not been so 
busy for months, and is fast gaining a wide 
reputation for its system of time. 
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ELECTRIC LIGHT FLASHES. 
The city trustees, of Alameda, Cal., have 
determined to retain the electric light plant 
as municipal property. 


The Findlay, Ohio, Electric Light ang 


Power Company will hereafter use crude 
oil as fue] instead cf natural gas as hereto. 
fore. 

The sale of the McKeesport, Pa., (ight 
Company’s plant by S. A. Duncan, rec «iver, 
has been confirmed. The plant was |} ught 
by W. A. Dunshee for $55,000. 

The engineer at the Detroit Electric ‘ight 
and Power Company’s plant got rattle: one 
evening last week, and, thinking ther was 
going to be an explosion, he drew his ‘res, 
The city was in total darkness for s: yeral 
hours. 

The people of East Orange, N. J. are 
getting up a petition to the township «om. 
mittee to have the streets lighted with «lec. 
tricity on account of the very inet! jent 


way in which they are lighted by th: Citi- 
zens’ Gaslight Company. 


Justice Beach, of the Supreme Cour:, has 
directed Hon. Frank Campbell, as ©. mp- 
troller, to file in the clerk’s office of A‘: any 
County, N. Y., all the proceedings rei.iing 
to the taxation of the Edison Electric |.\yht 
Company. The taxes complained are 
those of 1891, and amount to $4,668.2 

The annual meeting of the New buns 
wick, N. J., Electric Light Company was 


held on November 9, and the following 
officers were elected: President, C. J. 
pender; treasurer, Theo. B. Booraem; di- 
rectors, C. J. Carpender, John Waldr P, 
S. Atkinson, T. B. Booraem and . 
Deshler. Reports showed the compi:iy to 
be in an excellent condition. 


At the annual meeting of stockholders of 
the Jenney Electric Light and Power (om- 
pany, of Peoria, [ll., held November \), the 
following named gentlemen were el:cted 
directors for the ensuing year: M. Henelery, 
M. Kingman, P. Coffey, H. Schwaba: tier, 
T. Coffey, P. Zell and M. Farrelly, who 
subsequently elected the following olli-ers: 


Thomas Coffey, president and manager ; P. 
Zell, vice-president; M. Kingman, treasurer; 
and P. Farrelly, secretary. 


The stockholders of the Lake Erie !‘lec- 


tric Light Company, of Lorain, O., \ield 
their annual meeting on November 7. ‘he 
new officers elected are as follows: [vesi- 
dent, C. E. Wilson; vice-president, |!cury 
Wurst; Lester McLean, secretary and |icas- 
urer. E. A. Braun, S. B. Rawson, licory 
Wurst, William Heldmyer, H. J. Hecock, 


C. E. Wilson and Lester McLean were ¢‘ect- 
ed as a board of directors. From tii di- 
rectors E. A. Braun, S. B. Rawson «nd 


William Heldmyer were elected as a ‘ard 
of managing directors. H. J. Barrows will 
be the local manager and superinter. ent. 
The board of directors decided to give the 
plant a complete overhauling and im»rove 
the service. 
ere 
The Manchester Electric Clu’. 

The Manchester, N. H., Electric C!ub is 
meeting with astonishing success, and ut its 
regular meeting, November 15, seven neW 
members were elected. Commodious «lub- 
rooms have been secured in Opera Blo: k, to 


which members have access at all times. 
The leading electrical journals will be sub- 
scribed for. The club gave the best stere- 
opticon returns on election night, which 
netted a snug sum for the treasury. The 
club has passed a resolution heartily e1dors- 


ing the effoits of the Board of Trade to 
secure a first-class electric street railway 
system for Manchester. 





-—_-_ ——- 
Once Was Enough. 
Young Lady—‘* How much?” 
Telegraph Operator— ‘‘T wenty-five¢ ents.” 
Young Lady—‘‘For that one word ‘yes’?” 
Telegraph Operator—‘‘Yes’m; same price 
for 10 words or less. You can repeat the 
word ‘ yes’ 10 times if you wish.” 
Young Lady—‘‘Um—n-o ; that woulda’t 
look well. It’s an answer to a proposal of 
marriage.”—Portland Advertiser. 
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.ETTERS FROM A LABORATORY.— 
XXII. 





BY JULIAN A. MOSES. 





\pplications of electricity to domestic 
nomy are daily becoming more. numer- 
s, and elegance in arrangement will soon 
juite a factor in the success of business 
ises. Those who are the first to mapu- 
ture tasty apparatus for domestic pur- 
es will undoubtedly fare better than 
ir less elegant competitors. 
. short time ago 4 manufacturer came 
» my laboratory and wished to obtain 
ie method by means of which he could 
without unsightly wires in the arrange- 
nt of some electrical device which he 
hed to introduce for family use. He 
that in his experience those unac- 
\inted with the rudiments of electricity 
a peculiar aversion to wires, and any 
e of apparatus that contains them is im- 
liately tabooed by the timid. There are, 
aid, two ways to remedy this; one is to 
h that part of the public not to beafraid, 
i second, to apparently do without wires. 
idently the latter course is the easier. So, 
irder to obviate this difficulty, some device 
i to be made, either by concealing the 
res or by making them so inconspicuous 
t they would, therefore, be considered 
rmless. Where plate glass is used, as in 
case referred to by the manufacturer, it 
.s impossible to conceal the wires, so it 
is necessary to make them ornamental as 
il as useful. 








HLEOTRICAL REVIEW 








The following are the solutions used in 
silvering: 

No. 1.—Silver nitrate, 1 gramme; dis- 
tilled water, 10 grammes. 

No. 2.—Caustic potash, 1 gramme; dis- 
tilled water, 10 grammes. 

No. 3.—Glucose, .5 gramme; distilled 
water, 10 grammes. 

The quantity of the solution for silvering 
a surface of not more than 50 square inches 
of surface is as given above. It would be, 
of course, more convenient to make about 
20 or 30 times as much of the solutions, if 
any extensive piece is to be covered. The 
proportions are as follows: Put one part of 
No. 1 into a convenient vessel, as near as 
possible to the shape of the object to be 
coated, and to it add ammonia, drop by 
drop, until the precipitate first formed is 
entirely redissolved. Then add one part 
of No. 2. A heavy black precipitate will 
be formed which must be again redissolved 
by adding ammonia until there is only 
a slight discoloration. This should be re- 
moved by adding another drop of ammonia; 
now pour in more of No. 2, until a slight 
discoloration is again seen. Then add one 
part of No. 3, and enough distilled water 
to dilute to about 10 times the original 
volume. This solution will reduce the 
metallic silver after a while, and the opera- 
tion will be complete in about 144 hours. 
But as soon as No. 3 is added the object 
must be put into the solution face down, 
suspended by wires cemented to the back. 
The solution may be poured upon the sur- 
face, but I find that a better result is ob- 
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wheel, This annular wheel can also be 
brought to the work by an automatic cross 
feed, which admits of any adjustment from 
a thousandth of an inch feed up to one-six- 
teenth or more, 

This machine can be arranged to remove 
the wheel head, spindle and cup wheel 
shown, in its place providing a new head 
with a disk wheel up to 14 inches in diam- 
eter, having arise and fall by means of a 
hand wheel and square thread screw 
attached, which will admit of placing under 
the wheel work to the thickness of 10 inches 
or less for surface grinding. 

An automatic cross feed is provided that 
will give to the wheel a grinding surface of 
10 inches across the face of the work, thus 
securing ful] automatic feed both in length 
and width of the surface to be ground. 
The bearings are well protected from dust, 
and provision is made for attachment of an 
exhaust fan. The countershaft has tight 
aud loose pulleys 10 inches diameter with 
45¢ inch face, with the necessary pulleys 
for driving the wheel and machine, and 
should run 280 turns per minute. Size of 
base on floor, 36x58; height from floor to 
center of spindle, 38 inches. 

The grinding lathe shown in Fig. 2 is de- 
signed to take in 9 feet 6 inches, to swing 
12 inches over carriage, 22 inches over ways. 
It is arranged to carry the work to be 
ground upon live or dead centers, has auto- 
matic feed, reversing the moment of the 
carriage striking the dogs on the feed rod. 

The machine is arranged to use water 
from overhead, or a pump provided, if re- 





Fig. 2.—DIAMOND MACHINE CoMPANY’s GRINDING LATHE. 


The following is the method used. The 
x which held the apparatus was elegantly 
ade of plate glass, and it was to this un- 
romising surface that the conductors were 
) be attached. The box was taken apart, 
id the inside was given a mirror surface, 

) that the box was made of six beveled 

iss mirrors. The different connections 
vere made by cementing the conductors to 
he under side of the mirror surface. After 
he cement was hard a pointed piece of 
vood was moistened with a paste of chalk 
nd water and rubbed over the mirror sur- 
ace between the conductors, thus perfectly 
nsulating them. When finished the whole 
resented an elegant appearance with which 
he manufacturer was well pleased. The 
ollowing is the method which I have found 
o be the best and simplest for silvering the 
zlass, so as to give it a beautiful mirror sur- 
face, which can be safely handled until the 
onductors are cemented in place. 

The glass must be thoroughly cleaned by 
first washing it in caustic potash to remove 
the grease or oil which adheres to it, and 
afterwards immersing in nitric acid to re- 
move all other foreign bodies, being careful 
to finally rinse in distilled water so as to 
completely remove all traces of the acid. 
When a piece of glass is perfectly clean, it 
will present, upon being removed from the 
water, an evenly wet surface. Before silver- 
ing it is advisable to keep the glass sub- 
merged in water until all is ready, for dust 
particles are liable to fall upon it, and the 
work of cleaning would have to be re- 
peated, 


tained when the mirror surface is under- 
neath. 

Canada balsam is the best cement to attach 
the conductors to the mirror surface. A 
small quantity should be put upon the back 
of the silver and the glass slightly heated so 
as to liquefy the balsam. Place the conduc- 
tors, previously well warmed, upon the 
cement, and lay the glass aside for the 
cement to harden, which it will do in about 
one hour. 

——a 
Diamond Machine Company’s Grinding 
Tools. 

The Diamond Machine Company, of Prov- 
idence, R. I., make a specialty of manu- 
facturing high-class grinding machinery of 
all kinds. Among their products are the 
two machines shown in the accompanying 
illustrations. 

The face grinding machine shown in Fig. 
1 is adapted toa variety of grinding where 
a small amount of stock is to be removed, 
and a flat surface is desired, the pieces being 
held in suitable fixtures fastened to the 
platen or clamped to the platen itself. 

The platen has a longitudinal movement 
sufficient to grind pieces 26 inches long, 
either by means of a hand wheel, or crank 
shown, or by automatic power feed, the 
distance of movement being regulated by 
adjustable dogs or stops on edge of platen. 

The head, which carries an annular or 
cup wheel 14 inches in diameter, has a 
transverse movement by means of a hand 
wheel for adjustment to the work, and to 
compensate for the wearing away of the 


quired, with water tanks. The inside bed 
of the lathe has water pans to hold the 
water, and arranged to let it pass off where 
itis required. It is designed to usea 12 
inch emery wheel, hasa hand feed of the 
wheel to and from the work; automatic 
feed can be attached if required. Runsa 
31¢ inch belt upon cone having four changes 
of speed, and flange pulley upon dead cen- 
ter. The feed driving shaft has pulleys of 
12inch diameter, 244 inch face. It hasa 
support of the carriage upon the ways of 
the lathe of four feet front and back. This 
machine can be arranged to grind cylinder 
work, either straight or taper, by the plac- 
ing of a platen on the lathe, which revolves 
from the center, securing the centers always 
upon a line. 

The machine shown weighs 4,000 pounds, 
and can be made of any length or swing. 
It is provided with drum countershaft for 
driving the work of proper size, pulleys and 
weight. 


An Important License. 

Queen & Company, of Philadelphia, have 
granted a license to George Cutter, of 
Chicago, to sell a new line of ammeters and 
voltmeters, which will be known as the 
Cutler non-inductive instruments. These 
goods come under the Cardew patent, which 
is the property of the former concern, and 
covers instruments that make use of a heated 
wire. 








Telephone connection has just been com- 
pleted between Burlington, Vt., and Boston, 
Mass. 
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ELECTRIC RAILWAY AND POWER 
NOTES. 


Newark capitalists have organized a com- 
pany to connect Millville and Bridgeton, N. 
J., with an electric railroad. 


The oldest horse car line in Germany, 
that between Berlin and Charlottenburg, is 
to be converted into an electric line. 


Chattanooga and East Chattanooga, Tenn., 
will be connected by an electric road, work 
on which will commence next spring. 

The Asheville, N. C., Street Railway, 
which controls a large per cent. of the tran- 
sit lines of the city, went into the hands of 
a receiver November 13. 


The Quincy and Boston Street Railway 
Company paid a dividend of six per cent. 
to its stockholders November 1, 1892, as 
egainst five per cent. a year ago. 

Work on the construction of the electric 
railway from Dravosburg to Coal Valley, 
Pa., has commenced. The line will ulti- 
mately be extended to West Elizabeth. 


One cannot fail to admire the appearance 
and the air of luxury presented by the trol- 
ley cars now running on the Third avenue 
line, Brooklyn. They are handsome and 
commodious, and so far ahead of the best of 
the horse cars as to win approval even from 
those who object most seriously to the intro- 
duction of the trolley system.—New York 
Tribune. 


The Thomson-Houston Electric Company, 
on November 11, filed a petition asking for 
a receiver for the Metropolitan Street Rail- 
way Company, a line lately built 
and putin operation to Bellevue, 
a surburb about four miles from 
Macon, Ga. If the receiver is 
appointed, all the electric roads 
in Macon, or about 15 miles of 
road, will be controlled by the 
Thomson-Houston Company. 
The claim against the road is 
$36,000. 

An electrical parcels delivery 
van, constructed by the Ward 
Electrical Carriage Company, 
London, is described as a com- 
pactly designed vehicle upon four 
rubber tired wheels, and ‘ is 
driven from a front seat similar 
to that of an ordinary van. 
Switches are used to set the 
motor in operation and to apply 
the brake, while a vertical wheel 
and endless worm are revolved to 
change the indication of the front 
axle, and thereby the direction 
in which the vehicle travels. 
The motor is worked by accumulators 
of sufficient power to run from two to 
two hours and one-half at a time, and at the 
rate of six miies an hour. It is claimed 
that the use of electricity over horse-power 
will show an economy as compared with 
horse traction; and the company will imme- 
diately put the van to exhaustive experi- 
ments upon the London streets as a parcel 
cart. 1t willcarry about half a ton of goods. 

bine 
Practical Advice. 

Don’t attempt to get aboard a trolley car 
when itis making uptime. In fact, | would 
advise you earnestly and pleadingly, if you 
love your insurance company and your fam- 
ily, not to try getting aboard the electric 
car ever until it stops. The Observer is to- 
day nursing a lame arm which pains him as 


he writes this solemn warning. He stood 
on the first crossing as a green car came 
whizzing along, believing that his agility 
would enable him to swing gracefully upon 
the first car. He grasped the brass handle 
firmly and was yanked into the middle of 
next week or thereabouts. He thought that 
his arm had been pulled out of its socket. 
But the arm was not the only damaged part 
of his supple frame. He stubbed his knee 
on the car step and made a spectacle of him- 
self that onlookers may have enjoyed. But 
what might have been was a good deal worse. 
Had he failed to keep his hold on the car 
and had fallen, his feet would probably have 
gone under the trailer with unpleasant 
results; that, not having come, he will not 
speak of further. But in all seriousness, he 
warns one and all against such carelessness 
with reference to trolley cars. Life is too 
valuable for one to indulge in any foolhardy 
experiments.—Buffalo Times. 
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Rosenbaum, Wm. A., patent attorney.. x 
Royce & Marean, electrical apparatus...... 172 
Russell & Co., steam engines..............+. 172 
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Sessions Foundry Co., ‘iron ones = 
Schuyler Electric Co.............. xiv 
Shawmut Fuse Wire Co., fuse wire.. = ae 
Siemens & Halske Co., electrical mac nite iii 
Solar Carbon & Mfg. Co., carbons..... xii 
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Stocking, E. B., patent attorney.. 
Swan & Lane, contractors......... 
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THE OPINION OF AN AUTHORITY: 


“The editorials appearing in 
ELECTRICAL REVIEW have been 


of untold value to all electrical 


enterprises.” 
A. M. YOUNG. 


Electric railway construction is slacking 
up a little as the winter season approaches, 
but projectors and promoters avail them- 
selves of this time to make plans for future 
work. Next year will see the building of 
more electric railways than ever. 





Although the majority of men who are 
placed in charge of electric cars soon learn 
the business, many amusing mistakes are 
made, not only by green hands, but also by 
those who are supposed to know the ropes. 
This was the case with a Pittsburgh electric 
conductor who came to the end of his route, 
and being a green hand, replaced the trolley 
wheel against a telephone wire and waited 
for the cartostart. He finally telephoned 
for help. He got it and also got some ad- 
vice about seeking another position where 
less brain effort would be required. 


Politicians say that the change in admin- 
istration which this country will experience 
for the next four years will include a reduc- 
tion in tariffs on imported goods. The elec- 
trical field has never been concerned in any 
marked degree with tariff questions, and we 
haven’t a doubt but that American electrical 
manufacturers and inventors could hold 
their own against the world, evenif free trade 
were the ultimate result of any political 
administration. 





This week the center of interest to col- 
legians, alumni and a goodly portion of the 
public at large, is Manhattan Field, where 
the annual Thanksgiving foot-ball game be- 
tween Yale and Princeton takes place. If 
there are delays during the game, owing to 
close decisions or injuries to the players, 
spectators need not fear that the game will 
be called on account of darkness. Manhat- 
tan Field, which is one of the best equipped 
athletic arenas in the world, is provided 
with electric lights, so that darkness will 
uot hinder the finishing of any contest held 
there. 











Not a little of the success which was 
achieved by the annual Horse Show in 
Madison Square Garden last week was due 
to the splendid electric lighting facilities of 
the immense amphitheatre. Society does 
not attend these shows so much to view the 
horses as to see people and have itself seen; 
consequently, the prime purpose of the 
electric light was to shed a gentle effulgence 
over handsome women in swell gowns, 
rather than to cast a theatrical glare upon 
an equine exhibit. It was a pretty rivalry 
of beauty and the beast, in which beauty, 
aided by the incandescent light, was an easy 
winner, hands down. 





The decision rendered recently by Judge 
Maynard in the case of the Hudson River 
Telephone Company against the Water- 
vliet Turnpike and Railroad Company con- 
tains a sweeping vindication of the trolley 
system. Judge Maynard, in commenting 
upon the report of the referee appointed in 
the case, says, in reference to the trolley sys- 
tem, ‘‘ that it subserves the public interests 
and satisfies the public wants with respect to 
transportation; that it is not prejudicial to 
the public health or dangerous to human 
life; and that no other system of electric 
propulsion of cars has thus far been demon- 
strated to be as practical, effective and as 
advantageous, both to the public and private 
interests, as the overhead trolley system.” 








One of the greatest advantages of electric 
cars becomes apparent after dark. This is 
the interior lighting arrangement. A per- 
fect and plentiful light enabling the passen- 
ger to read his evening paper in comfort, 
while bowling along swiftly toward home, 
is certainly pleasanter than traveling in an 
antiquated horse car, feebly lighted by two 
or three flickering, sputtering, smoky and 
malodorous oil lamps. If the passenger 
happens to get either of the two corner seats, 
under the lamps in the ends of the car, he is 


certain not to get enough light to read by, 
and almost sure to sit on a cushion soaked 
with oil, which has either dripped from the 
lamp box or Las been absorbed from the 
bottom of the lamp, when the conductor 
set it on the seat to light it. 





The great foot-ball match between Har- 
vard and Yale, at Springfield, Mass., Satur- 
day last, was reported in full by long 
distance telephone. The reports were re- 
ceived and published in extras by the 
Evening Telegram, of New York, and the 
Boston Globe. Both journals had the satis- 
faction of beating their contemporaries, not 
only in the matter of time, but also in accu- 
rate and complete reports. The telephon- 
ing was done by expert operators, through 
Hunning transmitters, who were stationed 
on the ball grounds, where every play could 
be witnessed and told to New York and 


Boston instantly. As predicted in the Rz- 
VIEW last week, the long distance telephone 
promises to make a complete change in re- 
porting events for afternoon metropolitan 
journals, and the wide awake editors of the 
Evening Telegram and the Boston Globe are 
evidently the first to see it. 
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A POINTER ON OIL INSULATION. 


Much has been said and written about the 
virtues of oil as an insulator, and pipe lines 
filled with oil and containing a conductor 
centrally supported, have been proposed as 
ascheme for carrying high tension currents 
underground. After all, it seems oil is g 
poor insulating medium. In a paper by 
Dr. James B. Williams, printed on anotjjer 
page, it is shown that air is far superio: to 
oil as an insulator. It would, theref re, 
seem that a simple jute filling, supportiny g 
wire in atube or pipe, would be far more 
efficient than if oil were used to fill its inter 
stices instead of air. Various kinds of «(| 
were experimented with—rosin oil, parafii»¢ 
oil, linseed, cottonseed and castor oils—w': 
a current of 2,000 volts, the results show: » 
‘‘that air, even when it has a humidity f 
80 per cent., is infinitely superior to oi] i: r 
insulating conductors carrying such c 
rents.” It also appears that oil, to be 
service as a covering for glass insulato 
must contain no moisture ordirt. If this 
a correct conclusion, the oi] cup insulat; 
used on high tension lines would rather 
detrimental than otherwise, because, as t! 
oil is directly exposed to theair and weathe: 
it cannot long be free from contaminati 
by both dirt and moisture. Dr. Williar: 
concludes that if the insulators be made 
glass containing a large proportion of pu 
silica, they would do better service with: 
the presence of oil. The paper is one 
great interest and practical importance. 
will not belong before high tension Jin 
will be in extensive use in this country f 
transmission of power, and if the conclusio: 
herein referred to are well founded, a point: 
is given which will save much expense | 
line construction, and will clear awa 
cobwebs of misinformation, and thus les 
to a more rapid progress to the best method 
of insulating line wires. 





SOME GENERAL NOTES. 
Nine dollars for a five-minute talk t 
Chicago seems high, yet if it saves a tri; 
there and back it is cheap indeed. 


J. M. Forse has issued an execution fo 
$1,165.50, against the National Electri 
Company, Limited, of Pittsburgh. 


The selectmen of Brooklyn, Mass., re 
cently gave a hearing in the town hall o: 
the petition of a number of residents o: 
Beacon street asking that all the telephone 
telegraph, electric light and feed wires ot 
the West End Street Railway Company b: 
placed underground. The matter was taken 
under advisement. 


Sewell’s Falls on the Merrimack river are 
to be utilized for the development of elec 
tric power. These falls are about four 
miles from Concord, and the current will b« 
utilized for power and lighting purposes i: 
that city. From it 5,000 lights will prob 
ably be operated in the city. The centra 
station, which will be built at the falls, wil 
have on the whole a capacity of about 1,20( 
horse- power. 


Walter K. Freeman, electrician, Boston, 
owes $4,610.56, and his assets nominally ar 
said to aggregate $150,510, as follows: A 
claim of $15,450 against the Freeman-Ho!l- 
land Company, a claim of $125,000 agains 
the United States Electric Lighting Com- 
pany of New York, a claim of $5,000 (for 
stock) against the National Electric Manu- 
facturing Company, of Eau Claire, Wis., 
and a claim for $5,000 against the same 
company on @ contract. 


The General Electric Company’s circular 
offering the $6,000,000 gold 5 per cent. bonds 
at par to conimon stockholders of record 
November 28 is issued. Fifty shares of 
common stock give a right to make a sub- 
scription and rights are assignable. Transfer 
books close from November 29 to December 
7, both days inclusive. Payment at par and 
accrued interest will be $500.97 per bond 
December 15, and $505.13, January 16, 1893. 
There is adjustment of interest on prepay 
ments. 
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CORRESPONDENCE. 


OUR CHICAGO LETTER. 


D. M. McCoy, of the firm of Cummings & 
McCoy, electrical engineers, Detroit, Mich., 
is in the city this week. 

j. W. Atkinson, Denver, representative of 
the Westinghouse Electric Company, stopped 
in the city Wednesday, this week, en route 
to Pittsburgh. 

Ww. H. McKinlock, president Central Elec- 


trical Company, is in Wyoming looking 
after his coal mining interests in which he 
recent!v invested heavily. 

p. k. Andrews, Western representative of 
the J. G. Brill Car Company, Philadelphia, 
left W inesday,this week, to attend the Ohio 
State i ramway Convention, at Zanesville,O. 

Mr. .attimer, of the Central Electric Com- 
pany, ‘s busily engaged in preparing a most 
compl. ie catalogue for his company, which, 
when .ompleted, will be much sought after 
by th: <Jectrical fraternity. 

The Standard Railway Supply Company 
repor' .u immense business on their street 
car st ves and are obliged to cancel orders 
on ac unt of not having facilities for pro- 
ducin.» stoves more rapidly. 


B.! Arnold, consulting engineer of the 


Gener.) Electric Company, Chicago, recently 
met ».'h a bereavement in the death of his 
father. Mr. Arnold’s many friends are ex- 
tendii their sympathy. 

Tay.cr, Goodhue & Ames report business 
good. Many orders for specialties have 
been :. -eived and a few large contracts have 
come ..eir way. They have recently pur- 
chase’ a large number of small Westing- 
house converters, which were replaced by 
larger ones of the same make, and are find- 
ing a -.ady sale in the market for the same. 

An vrganization Calling itself the North- 
wester Electric Association, and including 
all the -lectrie light and power interests in 
Wiscc:. sin, Minnesota and upper Michigan, 
was fo: med at Oshkosh, Wis., Wednesday, 
this w-ck, without capital stock. Its object 
is mutual protection and advancement. It 
isnot . trust or combine. The officers are: 
Presiient, Conrad Collins, Green Bay ; first 
vice-p:esident, C, C. Page, Oshkosh; second 
vice p.-sident, E. L. Dedelle, Green Bay ; 
secret:ry and treasurer, T. A. Pamerin, 
Ocont:; executive committee: W. D. Baker, 
Waupica; George A. Davis, Neenah ; C.S. 
Lyconib, Antigo, The next meeting will 
be hel! in Milwaukee in February. 

The Office of the New York Insulated Wire 
Comp:.ny at No. 80 Franklin street, this city, 
has in operation one of the most novel electric 
lightin., plants in the country. The current 
is fur: shed by a Chas. E. Gregory dynamo, 
driven by a Gregory arc light motor, and 
the wires are incased in vuica ducts from 
the dynamo to the lamp, and circuits are so 
laid ou! as to show a complete distributing 
systen, of Grimshaw white core wire in 
vulca ‘uct with all the necessary appliances 
in the the way of junction boxes, fishing 
boxes, elbows, etc., and any wire can be 
discon ected and taken out from the lamp 
tothe switchboard. Among the novelties 
used i: the construction of the plant are the 
Electric Engineering & Supply Company’s 
sockets, switches, etc., the Cutter Electric 
Manui.cturing Company’s flexible brackets 
and Sunbeam incandescent lamps, and Mr. 
Geo. :!. Meeker cordially invites all that 
are in'erested (especially architects) to in- 
spect ‘his model plant. A constant source 
of attraction is an illuminated picture of the 
groun ‘sand buildings of the World’s Colum- 
bian ' «position, showing Grimshaw white 
core w rein vulca ducts lighting all the in- 
cande.-ent lamps. 

The Chicago Edison Company has begun 
work +: a north side plant to furnish elec- 
tric livnt, heat and power. The new power 
house will be located on the Newberry 
library grounds, in the rear of the library 
building, on Oak street, between Dearborn 
avenue and Clark street. Light, heat and 
power will be furnished to the library. The 
power house will be of large dimensions, 
extenuing 15 feet below ground and as 
Many feet above. The smoke-stack will 
run u) through the interior of the library 


buildi.g. In response to repeated requests 
made by the residence owners, the Edison 


Company has begun this big undertaking. 
The 1 ichinery, boilers, engines, dynamos 
and underground conductors have been 


ordered and are now being made. Work on 


Wiring residences and stores will begin at 
once. If it is an open winter the under- 
ground conductors can be put in this winter. 
At any rate, all the work will be accom. 
plished by the time the World’s Fair opens. 
The improvements on the north side will 
Cost $500,000, and lines will be extended to 


meet the demands. The big plant at Harri- 
800 street and the river is being pushed to 
Completion rapidly. When this plant is 
Nished the north side power house will be 
Used as a sub-station, drawing op the main 
station for an extra supply when needed. 
Next year the west side will be fitted out 
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with the system. The big station at Harri- 

son street and the river will have a capacity 

of 35,009 horse-power. M. J. B. 
Chicago, November 19. 





OUR BOSTON LETTER. 


Mr. Thos. H. Bibber, of this city, who has 
been identified with several prominent elec- 
trical enterprises in this section has been 
appointed General Manager of the American 
Magnetic Electric Company, this city. 

The Heinze Electric Company has been in- 
corporated at Portland, Maine, with a capi- 
tal stock of $10.000. The officers are: Presi- 
dent, A. Norwood, of Lynn, Mass.; 
treasurer, W. M. Currier, of Lynn, Mass. 

The Walworth Manufacturing Company, 
this city, has secured the services of Mr. 
John N. Mills, and has acquired the exclu- 
sive right to manufacture the apparatus and 
devices patented by the individual named. 

Mr. Edwin C. Lewis, electrical engineer, 
formerly with the Holtzer-Cabot Electric 
Company, has established himself in the 
construction business at No. 154 Franklin 
street, this city. He has been authorized by 
the company named to complete many of 
its unfinished contracts, being evidence of 
the — of Mr. Lewis to do excellent 
work. 


Obituary.—The recent death of Mr. Isaac 
F. Williams, superintendent of the National 
India Rubber Company, Bristol, R. L, 
creates a gap in manufacturing interests 
which will be difficult to fill. Mr. Williams 
was considered one of the most practical of 
the men engaged in the rubber business, and 
manufacturers in this line are indebted to 
him for a number of useful inventions. 

English Capitalists have purchased, so it 

was reported, the shops of Pratt & Whitney, 
which have been combined into a syndicate 
at Hartford, Conn., the present proprietors 
holding their share of stock and being re- 
tained as managers. Recent reports state 
that publication to the effect that the Pratt 
& Whitney Works had been secured by 
Englishmen was a little premature. The 
capital of the company will be increased to 
$2,500,000, of which, $1,000,000 will remain 
in Hartford. 
i. Messrs. John P. Squire & Company, of 
Cambridge, Mass., will light their factory 
by electricity. A 1,000 light machine bas 
been secured for the purpose of the Mather 
Electric Company. The Coffin Valve Com- 
pany, of Neponset, has contracted for a 100 
light plant. H. A. Southwick, of Peabody, 
tanners, will purchase a 250 light machine. 
The Forbes Lithograph Company, of Boston, 
also propose to light their factory, at Revere, 
by electricity. A 600 light plant has been 
purchased for the purpose. 

Capt. B. S. Flanders, the popular inspector 
of wires for the city of Boston, has been 
giving his attention for some time past to 
experimenting with dynamo currents as 
adapted to fire alarm service; and so well 
pleased is he with the results that he has de- 
cided to equip Boston’s new fire alarm head- 
quarters, now being built, with dynamo 
service instead of batteries. This ignores 
the gravity battery, which has been hereto- 
fore universally used for fire alarm service. 
The city of Boston is erecting an imposing 
and attractive building at the corner of 
Bristol and Albany streets for use of exec- 
utive officers of the fire department, 7. e.: 
Offices of the fire commissioners; chief of 
the department of inspection of wires, the 
latter including fire alarm service heretofore 
located at the city hall. Inthe new building 
the fire alarm service will occupy the entire 
upper floors. All the wires for the service 
will enter the building through underground 
conduits. W. I. B. 

Boston, November 19. 





OUR CANADA LETTER. 


Winnipeg, Man.—The suit entered by the 
Winnipeg Street Railway Company for an 
injunction to prevent the new electric com- 
pany from running cars in Winnipeg, is 
now in progress. This is the beginning of 
a long litigation, the horse car company 
claiming to have been given a monopoly of 
the streets by the city councils. 

Montreal, Quebec.—A_ petition, said to 
have about 10,000 signatures, has been sent 
to the city council against the running of 
electric cars all winter. The plea for this is 
that the streets on which the cars run will 
be almost bare of snow and prevent sleigh- 
ing, while other streets will be covered with 
snow and forbid wheeling.—The Merchant’s 
Telephone Company have petitioned the 
council for permission to erect poles in any 
and every street. This company says it 
has the same right by its character that the 
Bell Telephone has, viz., power to place 
poles wherever it wishes without the city’s 
permission, but thatit prefers to be cour- 
teous and ask beforehand.—The Mayor has 
had a motion prepared to be presented in 
council to the effect that tenders be asked 
for the new electric light contract. The 
Royal Electric Company have the present 
contract at $140 per light per year. 

Montreal, November 19. J.A. 0. 


PERSONAL. 

Mr. Henry M. Thompson has tendered 
his resignation as secretary, director and 
member of the executive committee of the 
Brooklyn City Railroad Company, and it 
has been accepted. 

Mr. Harvey L. Lufkin, well known in the 
electric power field, has accepted a position 
with the Crocker-Wheeler Electric Motor 
Company, of this city. Mr. Lufkin will be 
a wide-uwake representative of this wide- 
awake company. 

Mr. Samuel A. Duncan, of Pittsburgh, 
ex-president of the National Electric Light 
Association, was a New York visitor last 
week. Mr. Duncan is interested in electric 
railway work and has an important road 
under construction in western Pennsylvania. 

Mr. F. H. Sparling, until recently con- 
nected with the John A. Roebling’s Sons 
Company, of this eity, left last week for 
Asheville, N. C., where he will take charge 
of the electric railway and power compavy 
at that place in the interests of the General 
Electric Company. 

Mr. Geo. M. Phelps, of the Hlectrical 
Engineer, has issued cards to his frieuds an- 
nouncing the marriage of his daughter, Miss 
Helen Lapham Phelps and Mr. George Wal- 
lace Graham, on Thursday, November 17, 
in Brooklyn. Mr. and Mrs. Graham will 
reside in Minneapolis. 

J. C. Nate, attorney-at-law, brother of J. 
J. Nate, purchasing agent of the Chicago 
Telephone Company, was married, Novem- 
ber 12 to Miss Ruth E. Evans, of Lincoln, 
Ill., at the residence of the bride’s aunt, Mrs. 
N. A. Richards. Dr. R. J. Nate, brother of 
the groom, officiated as best man and Miss 
Mary Holton, of Talulla, Ill., as bridesmaid. 
The young couple sailed for Europe on the 
steamer ‘‘ Majestic,” November 16, and will 
travel abroad during the next year. 





The Ticker Wasn’t Tickled. 


I was engrossed in my magazine as the 
train sped on, and did not notice that a bride 
and groom had entered the car at a small 
station; but my attention was attracted to 
the couple in rather an odd way—by tele- 
graphic signals. 

Two young men who sat opposite to each 
other across the aisle were making remarks 
about them by ticking with their pocket 
knives on the metal arm of the seat. 

‘* Sweet as a peach, isn’t she?” ticked off 
the young man whose seat was immediately 
behind the new arrivals. 

‘* Yes,” replied the other. 
ple, evidently.” 

‘*See how close he sits to his tootsy- 
wootsy.” 

“Il see. They are holding each other's 
hands, aren’t they?” 

‘*No; but they are exchanging love 
glances.” 

‘* How on earth do you suppose a chump 
like that managed to catch such an angel?” 

‘*Give it up. She surely couldn’t see any- 
thing in him to admire.” 

** Her lips were just made for kisses.” 

‘* That’s what they were.” 

**Say!” 

“* Well?” 

‘When the train gets to the next tunnel, 
I’m going to reach over and kiss her.” 

** You wouldn’t dare.” 

‘© Yes, I would. She’d think it was her 
husband, you know.” 

Their telegraphic conversation ceased 
here, for the bridegroom had taken out his 
pocket knife and commenced to tick off this 
passage on the arm of his seat : 

‘When the train gets to the next tunnel, 
the chump proposes to reach over and ham- 
mer your two heads together till your teeth 
drop out. See!” 

Soon after that two passengers might 
have been seen sneaking off to the smoking 
car; and they remained in the smoker not 
only while the train went through the tun- 
nel, but until they reached their destination. 
Harper’s Bazaar. 


‘* Bridal cou- 





If the $50,000,000 underground electric 
road goes through in New York city there 
will be some lively contracting for electri- 
cal supply houses. 
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INTERESTS OF ADVERTISER, AS 
WELL AS READER, AT HEART. 





THE GENERAL MANAGER OF THE RAILWAY 
EQUIPMENT COMPANY WRITES TO CON- 
GRATULATE THE ‘‘ REVIEW.” 


To THe Eprror oF ELecrricat REVIEW : 

Will you permit us to congratulate you 
on the steady improvement shown in your 
publication. We refer particularly to the 
** Advance Information,” which we have 
found most useful in our business, The 
publication of such information makes us 
feel that you have the interest of your ad- 
vertisers, as well as your readers, at heart, 
and it certainly is greatly appreciated by us. 

We would also state that the information 
has proved itself to us, as its name would 
indicate, ‘‘ Advance Information.” Wishing 
the ELEcTRICAL Review increased prosper- 
ity, and with personal regards. 

Sincerely yours, 
Railway Equipment Company, 
(Signed) W. R. Mason, 
General Manager. 
Chicago, Ill., Nov. 7, 1892. 





Wanted—Bids for a Rapid Transit 
Road. 


The New York Rapid Transit Commis- 
sioners gave to the public last week the 
terms of Sale and specifications for the con- 
struction of the rapid transit railroad which 
they plan to have built. The company get- 
ting the contract to build will have the right 
to operate the road 999 years. The terms of 
sale are, briefly, as follows: 

The Commission may accept whatever 
bid it deems most advantageous. The pur- 
chaser must pay 10 per cent. cash to the 
city, and must also deposit $1,000,000 as a 
guarantee of full compliance with the terms 
of sale. Thirty days will be allowed for the 
payment of the rest of the purchase price of 
the franchise. In addition, the purchaser 
must pay $89,247.15, which is the amount 
the Commission has spent since its organ- 
ization. 

The company to build the road must be 
organized within two months. The capital 
stock of the company must be $50,000,000, 
divided into 500,000 shares at $100 a share. 
The company may mortgage its property 
for $50,000,000. The limit of fare permitted 
to be charged is five cents, and the maximum 
rate for freight 20 cents a ton a mile by the 
car load and five cents a hundred pounds in 
less quantities. 

The work of construction will be at all 
times under the supervision of the Board of 
Rapid Transit Commissioners. The com- 
pany must give a bond of $2,000,000 to pro- 
tect the city and property owners from 
damage. 

Work on theroad must be begun within four 
months from the time the contract is awarded 
and the road must be- finished and in opera- 
tion within five years of beginning it. The 
part between the City Hall and Fourteenth 
street must be finished in two years; the 
part south of the City Hall, and the parts 
between Fourteenth and Fifty-ninth streets 
and between Fourteenth and Forty-third 
streets on the east side branch, within three 
years; the part between Fifty-ninth street 
and Harlem River within four years, and the 
rest within five years. 

The cars must be propelled by electricity 
or by some form of power not requiring 
combustion within the tunnel. The motor 
must be sufficiently powerful to readily start 
a train of eight cars, each weighing, in ad- 
dition to its load of passengers, not less than 
80,000 pounds, on a gradient with a rise of 
one and one-half feet per 100 feet of dis- 
tance, and the motor must also be able to 


maintain the same train ata speed of not 
less than 40 miles per hour on a level 
gradient. 

Should each car be provided with its own 
motor, such motor must be capable of exert- 
ing sufficient power to comply for each car 
with the above requirements. 
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Oil vs. Air as an Insulating Medium. 


READ AT THE GENERAL MEETING OF THE 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, CHICAGO, JUNE 8, 
1892, BY JAMES BOWSTEAD 
WILLIAMS, M. D. 


All who have attempted to enlarge in the 
smallest degree the bounds of our know!l- 
edge, recognize the importance of the faith- 
ful collection of facts which, though seeming 
separately insignificant, may yet, when 
brought together, resolve themselves into 
distinct and important scientific truth. By 
combining the results of investigations car- 
ried on from different standpoints, we obtain 
a view of the subject more complete than 
any single mind, however masterly, could 
give us. Hence, every item of information 
has its importance, as it may prove to some 
otber investigator the exact clue needed to 
solve some long pondered problem. Acting 
upon this principle, the writer now offers an 
account of some experiments made by him- 
self to determine the comparative insulation 
resistance of oilsand air, and it has appeared 
to him that the results obtained from these 
experiments are specially important from 
the fact that a// of the apparatus used was 
absolutely insulated, and that the only leak- 
age that could take place was through or 
across the various substances experimented 
upon. 

The relative powers of oils and air to 
resist disruptive discharges, and also to in- 
sulate alternating currents, will not be con- 
sidered at this time, as the writer proposes 
to reserve those subjects for a future paper. 

The instruments used in the experiments 
from which the results about to be set forth 
in this paper were obtained were ‘an elec- 
trometer, a discharge key, a six inch spark 
coil and a Grenet cell to operate it, and 
apparatus for holding the oils and other 
substances while they were being tested. 

The electrometer was a special form of 
quadrant electrometer, and designed and 
made by the writer in San Francisco, in 
1886, for the purpose of testing insulating 
material generally, and particularly for de- 
termining the comparative inductive resist- 
ance of very short pieces of insulated electric 
conductors. Its quadrants and needle sys- 
tem are similar to those of Lord Kelvin’s 
electrometer, but the mounting of the quad- 
rantsand the needle suspension are different. 
No glass is used for insulating the various 
parts, this insulation being effected entirely 
by means of the best quality of hard rubber, 
which is well paraffined. The suspension 
is of. the bifilar type, is about six inches in 
length, and is provided with adjustments. 
The replenisher and gauge are contained in 
a separate vessel, and when they are elec- 
trically connected with the electrometer 
proper, the combination can be used in the 
same manner and for the same purposes as 
the ‘‘White pattern” quadrant electrometer. 
The insulation of this instrument is so per- 
fect that its quadrants, when charged to 
potentials of about 6,000 volts, will retain 
their charge for several hours without any 
perceptible leakage. 

3efore the electrometer is used for com- 
parative testing it isso adjusted that the 
quadrants, when fully charged, will be 
charged to any desired potential of from 
one to 6,000 volts. 

The discharge key resembles those in 
common use, the only difference being in 
the trigger, which isso constructed as to 
insulate as highly as any of the pillars of 
the key. 

This instrument was 
measurements were taken. 

All of these instruments were illustrated 
and tbe methods of using the same in mak- 
ing comparative tests of insulated wires ex- 
plained in the Hlectrical Engineer of March 
30 and April 6, 1892, in a serial by the 
writer, entitled ‘‘Insulated Electric Con- 
ductors.” 

With this apparatus, using the same po- 
tential as that used in these experiments, 
the ‘‘dielectric after-working” of Boltzman 
can be demonstrated if a few inches of a 
highly insulated wire are tested. The vari- 
ation of the capacity of a condenser having 
asmall bare wire for its inner coating can 
also be shown. 

The apparatus in which tbe oils were first 
tested consisted of a glass cup to contain 
the oils and twocircular brass disks, par- 
allel to each other, which were immersed in 
the oil and between which layers of oil 
could be formed. 

These disks were each 24 inches in diame- 
ter, one of the disks, the lower, being fixed, 
and the other, the upper, movable. The 
movable disk was soldered to the end of an 
adjustable screw passing perpendicularly 
through the center of the hard rubber cover 
of the cup, which was three inches in di- 
ameter. The fixed disk was supported at 
the middle of a Y shaped device formed of 
hard rubber tubes, both of the arms of 
which were cemented to the cover of the 
cup. One of these arms passed through the 
cover and extended about six inches above 
it, and contained the wire which was sold- 


used when time 
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ered to the fixed disk. The disks were 
absolutely insulated from each other and 
from the earth, and were separated J, of an 
inch by each revolution of the adjustable 
screw. The apparatus in which the second 
tests of the oils were made will be de- 
scribed later. 

The method of testing the oils was briefly 
as follows: The needle of the electrometer, 
the induction plate, and one pair of quad- 
rants were electrically joined to the frame 
of the instrument and to earth, and the 
second pair of quadrants joined to the upper 
disk. 

The lower disk was connected with the 
binding screw of the upper contact of the 
discharge key, the lever of the key being 
depressed and held against the lower con- 
tact of the key by the trigger. The lever of 
the key was joined to earth. Oil was then 
poured into the cup, sufticient to cover the 
upper disk when this disk was separated 
trom the lower disk by cne-half inch, this 
being about the effective range of the screw. 

The quadrants, and, of course, the upper 
disk were then charged by sparks from the 
coil, to a potential of about 2,300 volts, the 
illuminating apparatus and scale having 
previously been adjusted so that when the 
quadrants were fully charged the image of 
tne cross-wire would settle at the upper end 
of the scale; at 300, say. 

As the quadrants and disks were abso- 
lutely insulated at the potential used, there 
could be no leakage of the charge as long as 
the lower disk remained insulated from the 
earth; but as soon as this disk was con- 
nected with the earth, either through the 
medium of the discharge key or by having 
its electrode touched with a wire fastened to 
the gas pipe, leakage would take place 
through the layer of oil, whatever its thick- 
ness might be between the disks; and the 
rate at which this leakage touk place was 
indicated by the rate at which the image of 
the cross-wire passed down the scale, 7. ¢., 
by the rate at which the electrometer was 
discharged. 

Before entering into a description of the 
experiments, I wish to refer toa phenomenon 


. Which occurs when all good insulating 


material is tested by means of charges of 
high potential, if the material forms the 
dielectric of a condenser. 

Take any highly insulated wire and form 
say four inches of it into a condenser by 
closely wrapping the dielectric with tinfoil; 
and then carefully paraftine the ends to pre- 
vent surface leakage. The condenser thus 
formed is absolutely insulated from earth 
and connected with the electrometer and 
discharge key in the same way as the con- 
denser formed by the two disks and the 
layer of oil between them, ¢. ¢., by connect- 
ing the wire with the quadrants, and the 
tinfoil with the upper contact of the key. 
The quadrants are then charged to potentials 
of 2,000 volts or more. ‘I'his causes the 
needle of the electrometer, and with it the 
image of the cross wire to be violently 
detiected to the right or left, depending 
upon which a pair of quadrants is used. The 
needle then vibrates, bat each succeeding 
vibration becomes quicker and shorter until 
the image finally settles at 300, say. 

Now, if the trigger of the key be made to 
release the lever, connection is made between 
the tinfoil and the earth. A sudden ‘‘ drop” 
of the image then occurs, which is due to 
the rapid absorption of a portion of the 
charge by the dielectric. The needle again 
vibrates, but the image soon settles at 250, 
say, if the wire be very highly insulated, and 
will remain at 250, thus showing that there 
is practically no leakage. But if the wire 
be a little less highly insulated, the drop 
still occurs, but the image simply ‘‘hesi- 
tates,’ as it were, at 250, say, and then 
passes slowly down the scale in prceportion 
to the amount of leakage whichis taking 
place through the dielectric. Ifthe ground 
circuit be now broken by depressing the 
lever of the key, the quadrants again charged 
to the same potential as before, and the 
ground circuit established, the drop is then 
very slight, oftentimes n7/, and the falling 
of the image along the scale is now due to 
the leakage through the dielectric and pot to 
absorption 4y it. 

No absorption of the charge by the di- 
electric can be detected as long as the outer 
coating of the condenser isinsulated. If the 
image should move, there is leakage in some 
portion of the testing apparatus, which must 
be remedied if the tests are to have any value. 
This drop is observed only when the best 
kinds of insulating material are tested by 
the method just described. It cannot be 
detected when the poorer qualities of insu- 
lating material are subjected to the same 
tests, on account of the rapid leakage through 
them. 

The potential of the charge was deter- 
mined in the following manner: The 
length of spark produced by suddenly dis- 
charging the quadrants in air was approxi- 
mately determined by bringing a pointed 
wire, held in the hand, close up to the elec- 
trode of the charged quadrants. Two 
bright tin disks, each 14 inches in diameter, 
were then rigidly cemented upon the ends 
of two stout hard-rubber tubes which were 
well paraffined. These tubes were fastened 


together at the other ends in such manner 
that, by inserting a wedge between them, 
the disks could be separated or made to 
approach each other and still remain sub- 
stantially parallel at the striking distance 
of the spark. One of the disks was joined 
to the quadrants and the other to the dis- 
charge key. ‘The quadrants were then 
fully charged and the key closed. If a spark 
passed between the disks, they were sepa- 
rated a little further apart and the test re- 
peated. If a spark did not pass, the disks 
were brought a little closer together and the 
test again repeated. After several trials, 
the disks were separated at a distance cor- 
responding to the exact length of the spark. 

Slips of thin writing paper were then in- 
serted between the disks until they exactly 
filled the space between them and the thick- 
ness of the layer formed by the paper 
measured with a Brown and Sharp’s micro. 
meter gauge. 

A suitable spark eleetrometer provided 
with parallel plates would have given the 
spark length by a direct reading, but the 
writer did not have the time either to make 
or procure one. 

The length of spark was found to be .03 
ofaninch. From tests made with a Thom- 
son static voltmeter, this length would cor- 
respond to a potential of about 2,300 volts. 
(A spark .026 inch long = 2,000 volts.) 

But whatever the potential of the charge 
may have been—whether it was 2,000, 3,000 
or 5,000 volts—the same potential was used 
in ali of the experiments described in this 
paper. 

The oils tested were rosin, paraffine, lin- 
seed, cotton seed and castor. The rosin oil 
was what is known as London oil. The 
paraffine oil had a specific gravity of 24 de- 
grees B. All of the samples were procured 
from wholesale dealers, and were declared 
to be of the best quality. 

The first set of experiments include tests 
of paraffine and rosin oils, air, and a speci- 
men of a well-known insulated wire. This 
last test was made to show what took place 
when the dielectric of insulated wires was 
tested by means of charges of high potential, 
and also to make a rough comparison be- 
tween specific resistance of this dielectric 
and that of the oils about to be tested. 

The temperature during the tests was 82 
degrees F., and the humidity, as indicated 
by a Lambrecht’s polymeter, 80. 

It was first ascertained, by testing, that 
the quadrants used and the disks were abso- 
lutely insulated. Each separate experiment 
is designated by a number. 

1. Parattine oil was then poured into the 
cup and the disks separated one-ninth of an 
inch. The discharge key was not used in 
these tests in order to save time, a wire fas- 
tened to the gas pipe being used to ground 
the lower disk. The connections were 
properly made and the quadrants fully 
charged. As soon as the image of the cross 
wire had become stationary, the electrode of 
the lower disk was touched with the ground 
wire. The image immediately flew down 
the scale, apparently as fast asif the wpper 
disk had been touched with the ground wire. 
That this sudden flight of the image was not 
due to the ‘‘drop”—d. e., to absorption of 
the charge or the sudden rush of the elec- 
tricity into the oil and not through it—was 
proven by repeatedly charging the quad- 
rants, and then discharging them through 
the oil. In fact, the amount of leakage was 
so great that, while the lower disk was kept 
grounded, the quadrants could not be 
charged. 

If leakage through a very thin layer of 
any good dielectric be not too excessive, the 
quadrants can always be recharged, wholly 
or in part, even while the leakage is going 
on; but, in this case, the leakage was too 
great even when sparks were rapidly poured 
into the quadrants. 

2. The disks were uext separated one- 
fourth of an inch, but no better results were 
obtained than at first. 

It is evident that there must have been 
less leakage through a layer one-fourth of 
an inch thick than through one one-ninth of 
aninchthick. But, in both cases, the move- 
ments of the image were too rapid to be 
timed. 

3. The cup was then emptied of the oil 
and a few drops introduced between the 
disks, and still no different results were 
obtained. 

4. The oil was then heated to about 280 
degrees F’., to expel any moisture that might 
be present. But this made no difference in 
the tests ; there was still great leakage, even 
after the oil bad cooled. 

5. Rosin oil was then subjected to the 
same tests as the paraffine oil, but no better 
results were obtained from it than from the 
paraftine oil. 

6. All oil was removed from the disks and 
a layer of air one-eighteeuth of an inch thick 
tested. Thedrop was about five divisions, 
but after that the image remained stationary, 
thus showing tbat the insulation resistance of 
the air, at the potential] used, was absolute. 

7%. A piece of the insulated wire before 
referred to, about five inches long, was con- 
nected with the quadrants and the quadrants 
charged. The edge of a pocket knife blade 
was then held transversely upon the dielec- 
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tric, when the image passed rapidly down 
the scale. This experiment was repeated 
and the same result obtained. The ends 
were then paraffined and the specimen again 
tested. Result almost the same as before 


paratfining, thus showing that there had been 
some surface leakage at first. 

Many of the insulated wires now in use 
yield the same results when tested es ctly ag 


this sample was tested. But there are also 
many which give excellent results when thus 


tested, and there are a few in which there 
is very little leakage even when several feet 
are formed into a condenser and i sted at 
this same potential. 

It is important to remark that tests of dif. 


ferent sections of the same wire, liaving a 
vulcanized dielectric, may not alw 


thesame results. For example, ath. ath 
piece of a certain wire may have a yoy high 
inductive resistance, while the nex; three 
inches may have an inductive re-istance 
much lower than that of the first. Where 
this is the case, it wil] almost always be 
found that the dielectric of the secon: simple 
contains some flaw, or else has particles of 


wood, metal, etc., embedded in the ©:ass, 
By using this method of testing, t! 


supe. 
riority of one insulated wire over ; pe 
whenever samples a few inches lony can be 
obtained, can easily be demonstra’ d, It 
will readily be seen that this fact» .y be. 
come of great importance in legal © other 
cases in which the cdmparative in: ‘lation 
resistance of wires is involved. cisive 
results can be obtained in many cas: from 
lengths of two or three inches only. 

The second set of experiments it«luded 
tests of all five oils, paraffine, wax, orJinary 
air, and steam. The temperature was 8) 
degrees F., and the humidity 75. 

In the second set, the layers of oi! were 
formed bet ween an upper disk nine-six!cenths 
of an inch in diameter, and a lower (isk 144 
inches in diameter. This lower disk was the 
flat bottom of a tin box. Its sidcs were 
covered with a thick layer of paraftine wax, 
so that no leakage could take place cxcept 
through the layers of oil. The disk» were 
mounted the same as the larger disk-, and 
were absolutely insulated from each other 
and from earth. 

1, Paraftine oil was first tested in « layer 
one-quarter of an inch thick, but the falling 
of the image was too rapid to be accurately 
noted. A layer one-balf inch thick was 
then tested and gave a fall of 207 divisions 
in one minute. 

2. Rosin oil tested in a layer one-:uarter 
of an inch thick, gave a little better results 
than the parafline oil; but when a Jaycr one- 
half inch thick was tested, the fall was 177 
divisions in one minute. 

In these two tests of the two oils al! «ffects 
due to the drop were eliminated by 1 cated 
chargings, so that the fall due to |vukage 
alone was noted. 

8. Linseed, cotton seed and castur oils 
were each tested in one-half inch lay«:s, but, 
as the fall of potential was so much »reater 
than that of the other two oils, no :urther 
tests were made of them. 

Of the three, castor oil had the ‘owest 
specific resistance ; and there was but little 
difference between the linseed and cot- 
ton seed oils, what little difference there was 
being in favor of the linseed oil. 

4. A layer of paraffine one-sixteenti: of an 
inch thick and free from air bubbles, was 
next formed between two tin disks, eich 1%g 
inches in diameter, and tested like the \ayers 
of oils. When the ground circuit was 
closed the drop was just five divisions. The 
quadrants were again fully charged, aod the 
falling of the image noted. This {| was 
one division in two minutes, or 30 divisions 
in one hour. : 

5. A brass tube 10 inches long au: five- 
sixteenths of aninch in diameter wis next 
used for a receptacle for oil. In the center 
of this tube was a straight copper wi:  one- 
sixteenth of aninch in diameter, th wire 
being kept concentric with the tube by means 
of two hard rubber plugs with holes | :rough 
centers, The tube contained rosii oil. 
The wire was connected with the qus rants, 


and the tube absolutely insulated from the 
earth and neighboring objects. 


The quadrants were then charged «nd the 
tube grounded. The image passe: down 
the scale too rapidly to have its rate o! falling 
timed. The hard rubber plugs were care 
fully paraffined, so that all of the icakage 
took place inside the tube. 1 Oe 

mto 


A torrent of sparks was poured 
electrometer, but it could not be charged 00 


account of the rapid leakage through the 


oil. 
6. Three plates of glass, each 3 by 4 
an inch thick, 


inches, and one-eighth of 


were carefully cleaned and then dried over 
alamp. Before they had cooled, ge: 
wi 


covered with a film of rosin oil, on‘ 
film of parafline oil, each film having an ares 
of about two square inches, and the thit 
had a film of paraffine wax about one inch 
square formed on it. A No. 20 copper wire 
was fastened to the quadrant electrode, a0 

its free end placed in contact with the center 
of the film on the glass. The glass was i 
sulated and the quadrants charged. T : 
image remained stationary as long 4 : 
glass was insulated, but as soon as any © 
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ducting body—the hand, for instance—came 
ntact with any portion of the glass 
leakage over the film of materia] on 
lass occurred. In each case there was 
ht drop, but the quadrants were imme- 
iy recharged. The rate of falling of 
nage with the glass plates covered with 
ils was practically the same, the fall 
being about five divisions to the second ; 
but with the paraffine wax the image re- 
mained stationary. 
yeated chargings failed to alter the 
of falling of the image. 
[he last tests were made with air and 
steaia, and in both tests the layers were 
for.:ed with the device used to ascertain 
tl tential of the fully charged quadrants. 
In first of these tests, the disks were sep- 
ia trifle more than .03 of an inch. 
‘ue drop in this test was just two divis- 
ic but after that the image did not move 
in minutes. The writer has made this 
kind of test in former years, and has 
ed the instruments to stand for hours, 
an. yet there would be no leakage through 


in ¢ 
plate 
the 
a slig 
diat 
th 
the 


ral 


the ‘ayer of air. 

last test was made with a layer of 
st of the same thickness as the layer of 
ai the test just described. 


quadrants were fully charged and the 
g; :nd circuit closed. Steam was then 
rated in a test tube and the mouth of 
th: tube held directly beneath the disks. 
T | .- enveloped the disks in steam and also 
fe da layer of steam between them. As 
so: as the layer of steam was formed, leak- 
a 0k place through it, and the leakage 
i ased as moisture was deposited upon 
t lisks (thereby reducing the distance 
be »ecen them) until a bridge of water was 
f ed, when, of course, the quadrants 
\ immediately discharged. From many 
t the writer found that, as nearly as he 
( | determine, the rate of fall, when the 
] was composed entirely of steam, was 
al ut 20 divisions in one second. 
would state, however, that as he was 
evirely alone during these experiments 
u: on steam, and as his attention was neces- 
si ly divided between several parts of the 
ap, aratus, each of which required continual 
w ‘ching, he cannot vouch for the accuracy 
o| ‘hese figures ; but he has every reason to 
b ieve that they are approximately correct. 
veral times during the tests oil was 
a: identally smeared upon the surface of 
th paraffined hard rubber, and in every 
( the hard rubber would have to be re- 
claned and reparaftined before its surface 
i: ulation was restored. From a careful 
c \sideration of the foregoing tests, the 
re ults thereof appear to the writer to prove, 
n continuous high tension currents alone 
concerned : 
That air, even when it has a humidity 
0 80 per cent., is infinitely superior to oil 
fr insulating conductors carrying such cur- 


That pure paraffine is far superior to oil, 
both for insulating conductors and for pre- 
y iting the escape of the current across the 
s\.rface of glass. 

. That air, having ahumidity of 80 per 

., is superior to paraffine as an insulating 

medium. 

That oil will not prevent leakage of the 

current across the surfaces of glass. 

That whenever oil covers the surface 
hard rubber, even when the latter is 
iffined, it destroys the high surface in- 
tion of the paraffined hard rubber ; that 
the low surface insulation of the oil has 
n substituted for the higher surface insu- 
on of the hard rubber, when used bare 
| clean, or when covered with paraffine. 

Che writer would state that the results of 
present tests, which were made in New 
rk city, correspond substantially with 
ults obtained by himself and his brother, 

R. W. Welty, while they were making 
investigation of insulating material and 
applications, which is now being de- 
ibed in the serial before referred to. 

\ few words relative to the use of the oils 
practice may not be amiss here. To use 
for insulating conductors there must be 
enclosing vessel of iron, or its equivalent, 
the oil and conductors. If long tubes 
employed for this purpose, two things 
indispensable—plugs in the ends of the 
besand means for keeping the wire or 
le concentric with the tube, and the in- 
dual wires or a cable separated from each 
her. For the latter purpose, fibrous 
material is probably the most convenfent 
ans. Jute, when pure and dry, is an ex- 
‘lent fibre, both for the oils when used 
one and when thickened with -rosins, etc., 
r, by reason of the peculiar nature of the 
bre, a larger amount of insulating material 

can be placed within.a given space than if a 
closely-lying vegetable fibre is used; and 
‘here will also be fewer points of contact of 
bre between the wires and the inside of the 
tubes. Experiments made by the writer 
‘how that there is but little difference in the 
Specific resistance of different kinds of vege- 
t ible fibre when the fibre is clean and abso- 
lutely.dry. The resistance of such fibre is 
high as long as it remains in this condition. 
But it is almost impossible to keep itso. It 
may be a matter of surprise to many to learn 
that cotton which has been dried, and which, 
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therefore, possesses good insulating proper- 
ties, loses these properties in less than ten 
minutes if exposed to a damp atmosphere. 

hatever means are used for the purpose 
last above stated, they should havea high 
specific resistance and allow the use of as 
much oil as possible. 

The plugs must be formed of insulating ma- 
terial which is not injuriously affected by the 
oils. The best hard rubber, or some special 
vulcanized rubber or gutta perchacompound, 
appears to be the best for this purpose. 
Paraffined wood is very apt to be of little 
use in a short time, for no matter what kind 
of soft porous material is paraffined by 
allowing it to absorb the melted wax, the 
wax rarely hardens in a solid form, but 
usually contains numerous small spaces and 
these spaces absorb moisture by capillary 
attraction. It is for this very reason that a 
dielectric which is formed of fibre saturated 
with paraffine soon loses its high insulation 
when exposed to the air. The microscope 
will demonstrate the presence of these min- 
ute air spaces. 

All oikshould be carefully heated, sufficient 
to expel all moisture and air, before it is 
used. If paraffine oil is used, itis better to 
subject the oil to a comparatively low tem- 
perature and exhaust the air by means of a 
vacuum than to heat the oil to a high tem- 
perature. After the moisture has been 

















expand and probably expel the plugs or 
exude at the ends. If it. exudes, dust and 
moisture will collect upon the film of oil 
and cause surface leakage. This leakage at 
the ends of pipes containing telephone or 
telegraph wires might not be detrimental to 
the working of the lines, but if the pipes 
contained wires carrying high tension cur- 
rents, serious trouble might arise. 

The efficiency of oil to fill holes in dielec- 
trics depends greatly upon circumstances. 
If the holes or gaps should be tormed in the 
dielectrics of wires conveying the weak cur- 
rents, the oil, if not too sluggish, would have 
plenty of time to move into and fill such 
spaces; but if in the dielectrics of wires con- 
veying strong currents, the oil must move 
very quickly or a disastrous burn-out is the 
result. And not only this, but the oil, be- 
coming hot, expands, and the pipes, if of 
lead, are apt to be strained or broken by the 
increased pressure from within outwards. 
If the burn-out occurs near the ends of the 
pipes, the plugs may be expelled. If the 
filling of spaces were the on/y thing required 
of the oils, the lighter ones would accom- 
plish this purpose better than the denser 
ones, But the heavier oils—e. g., heavy and 
light paraffine oils—are much better for in- 
sulating purposes than the lighter. 

In conclusion, the writer would state that 
he feels warranted in believing, unless the 
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removed, the oil must be kept excluded from 
the air or it will again absorb moisture. 

If oil is used as a covering for insulators 
made of inferior glass or porcelain, to be of 
value it must contain no- moisture or dirt; 
and if used in damp and dusty localities 
means must be provided for the self-renewal 
of the oil, so that fresh surfaces of oi] may 
constantly be exposed. But if insulators 
had surfaces formed of glass which contained 
a large proportion of pure silica, better in- 
sulation would be aifected if these surfaces 
were not covered with oil. The writer once 
found a model glass vessel, having about the 
same dimensions and area as the ‘‘ pony” 
insulators, which had a surface insulation 
vastly superior to that of the ‘“‘pony” insula- 
tors. If insulators were made wholly or in 
part of such material, a covering of oil would 
be worse than useless, for experiments have 
shown that when glass or other material 
does prevent surface leakage, covering it 
with oil at once ruins the high surface in- 
sulation. 

Experiments made upon the expansion of 
paraftine and rosin oils show that when paraf- 
fine oil is heated to 280 degrees F., a column 
of it 81g inches long and three-fourths of an 
inch in diameter expands one-half of an 
inch; and that if a column of rosin oil of the 
same dimensions is heated to the same tem- 

rature, it expands three-eighths of an inch. 

hese facts should be taken into considera- 
tion when using these oils in pipes, for if the 
pipes are full and the oil gets heated it will 


contrary can be demonstrated, that dry air, 
if employed to form a portion of the dielec- 
trics of insulated conductors, and if the con- 
ditions upon which its highest efficiency 
depends are fulfilled, is an insulating ma- 
terial superior to oil and even paraffine. In 
making this statement, he takes it for granted 
that his method of testing—a method which 
he does not. remember ever to have seen 
published before his use thereof over five 
years ago—yields results, the accuracy. of 
which can be relied upon. This belief has 
been established after several years of ex- 
perimental work upon insulating materials 
and the manufacture of different kinds of 
insulated conductors. Certainly air is 
cheaper than any other insulating material, 
and it is not destroyed or injured by intense 
currents. Burn-outs do not affect it, and if 
it can be kept dry, which isthe great difficulty 
attending its use, the conductors which it 
insulates will have a high insulation resist- 
ance, and a low electrostatic capacity—two 
things which are of the greatest importance 
in electrical engineering. 


aes 
At the Telephone. 


‘‘Hullo, Central, I’ve asked for No. 11 
four times. Why the devil'don’t you give 
it to me ?” 

“Twill. Here it is.” 

And the girl gave him 44.—T7?ruth, 
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Blaisdell Upright Drill. 

The accompanying cut represents a 28-inch 
upright drill built by P. Blaisdell & Com- 
pany, Worcester, Mass. This machine will 
drill to the center of a 28 inch circle, the 
round plate is full diameter of swing, the 
bottom plate is large and ribbed up so as to 
make it rigid. The upper plate revolves so 
that a piece of work to be drilled can be 
bolted to the table and holes drilled any- 
wherein it within a radius of 28 inches with- 
out loosening up the work. The spindle is 
of steel 134 inches diameter and will drill a 
hole 15 inches deep, and is fitted with Morse 
Twist Drill Company’s number four socket. 
The column at its base is 944 inches diam- 
eter. The arm that carries the round table 
is moved up and down with a rack and 
pinion operated with a ratchet wheel and 
lever. These drills are fitted with or with- 
out back gears. The gears are operated 
with a lever and one clutch with one move- 
ment of lever. The gears are thrown in or 
out without any loosening of screws or slid- 
ing of nut. 

There are three speeds for feed operated 
by belt through a worm and worm gear. 
The hand feed is connected and disconnected 
by operating acam at the front, just back of 
the hand wheel ; the power feed is connected 
witha clutch just back of worm wheel; both 
of these can be operated instantaneously, 
releasing the spindle so as to run it up or 
down with the rack pinion operated by the 
lever on the left side of head. The spindle 
and head are perfectly balanced separately. 
The drill head is bolted to the face of the 
column to flat surface, thus making it rigid 
without danger of springing the casting as 
when dovetailed on. 

The shipper for starting and stopping the 
drill is also within reach of the operator on 
either side or in front. The distance from 
the base plate to the end of spindle when at 
its highest is 51 inches, from top of round 
table to end of spindle 36 inches. The man- 
ner of operating the back gears and the feed 
is covered by patents. 

bal ee 
Likes Long Distance Talking. 
(From the Boston Globe.] 

The Globe is indebted to the American 
Telephone and Telegraph Company, through 
Mr. A. J. Lewis, district superintendent, 
and Mr. W. E. Durgin, canvassing agent, 
for the use of the long distance wires by 
which accurate returns were received from 
many points long before they were received 
from other sources. 

The ‘‘ Long Distance Bureau of Election 
Returns” in New York city had by the use 
of the new lines to Chicago the most com- 
plete returns from New York and Western 
points, and all its bulletins were given the 
Globe over special wires connecting directly 
with the editorial rooms. Copies of these 
returns were furnished to thecouncil chamber 
at City Hall, Somerset, Union, St. Botolph 
and University Clubs, as well as all impor- 
tant points on their system. 
ee ——— 
A Good Contract. 


We have received from the Pennsylvania 
Electric Engineering Company, Philadel- 
phia, engineers, contractors and dealers in 
electrical supplies, a handsome lithographic 
picture of the P. & R. terminal station at 
Philadelphia, which is said to be not only 
the finest building of its kind in the world, 
but one of the handsomest public buildings 
in America. This building occupies four 
city squares, is fireproof, and cost, in con- 
nection with the elevated tracks, upward of 
ten million dollars. The Pennsylvania Elcc- 
tric Engineering Company are installing the 
electric light plant in the terminal staticn, 
consisting of 3800 Western Electric arc 
lights, 10 Western Electric dynamos and 
entire construction work. 
eres 

Buffalo Electrical Society. 

The Buffalo Electrical Society, on Novem- 
ber 14, elected the following officers: 
President, Frank Kitton; vice-president, P. 
K. Stern ; secretary, A. C. Terry ; treasurer, 
Samuel Stewart ; librarian, John G. McNer- 
ney; executive committee, Frederick P. 
Jones, Frederick A. Hallock, George A. 
Burnett, J. P. Chapin. 
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THE EDISON LAMP. 





SUIT IN EQUITY ARGUED.—CASE TO BE 
DECIDED DECEMBER 6. 





The suit in equity of the Edison Electric 
Light Company and the Edison General 
Electric Company to restrain the Sawyer- 

_ Man Electric Company from manufacturing 
incandescent lamps was begun November 18, 
before Judge Lacombe in the United States 
Circuit Court. The action is a result of 
the recent decision which gave the right 
to the incandescent light in which ¢, fila- 
ment of carbon is inclosed in a vacuum 
to Mr. Edison and his assigns. 

The Edison Electric Company brought suit 
to restrain the United States Company from 
using or selling its incandescent lamp,on the 
ground that Edison had invented and pat- 
ented this medium of light prior to every 
other inventor, and, as is generally known, 
the court sustained the claim. Now it seeks 
to restrain the Sawyer-Man Company from 
manufacturing the lamp used by the West- 
inghouse and its allies. 

The defense of the Sawyer-Man Company 
is that the Edison General Company is a 
monopoly under the law. The plea is made 
under the decision of the Court of Appeals 
in this State in the Sugar Trust case, and it 
urged that the General Company aims to 
restrict trade. It is alleged. that it refuses 
to sell its lamps to any person or corporation 
not using dynamos, converters, switches 
and the rest of the necessary plant made by 
one of the companies, which, together, form 
the General. It is asserted also that in the 
event of the injunction prayed for being 
granted, the General Company will force all 
those who now have dynamos or other ma- 
chinery made by the Westinghouse, the 
United States, the Sawyer-Man or any com- 
pany outside the General to discard such 
machinery and put in other. Because, as 
electric lighting machinery is useless if 
lamps cannot be bought, and if the General 
Campany will not sell lamps where dyna- 
mos and the rest have been manufactured by 
one of its companies, the choice will remain 
of going out of business or putting in new 
dynamos. This, the lawyers for the Sawyer- 
Man contend, constitutes a monopoly which 
restricts trade. 

Clarence A. Seward made the principal 
argument for the complainants. He pointed 
out the fact that the United States Company, 
against which the injunction had been 
granted, manufactured no lamps which in- 
fringed upon the patent granted to Edison. 
These lamps are manufactured by the 
Sawyer-Man Company, and by it sold to the 
United States, the Westinghouse and other 
companies. The prayer in equity for an 
injunction against the Sawyer-Man Company 
follows naturally then on the decision sus- 
taining the Edison patent. 

For the defendants, Leonard E. Curtis 
opened the case. He attempted to go into 
the question of laches on the part of the 
Edison Company, showing that no suit for 
infringement bad been brought, although 
the infringement was five years old. Judge 
Lacombe, however, ruled that nothing could 
be said about this, despite the fact that 
many hundreds of thousands of dollars had 
been invested in electric lighting that prob- 
ably would not have been invested had a 
suit for infringement been brought by the 
Edison interest some years ago. 

Mr. Curtis said he could show that 
millions had been so invested by inno- 
cent people, and in good faith. It is a fact 
that without the lamps the electric light 
plants in this country are useless, and the 
money spent on them has been lost. The 
president of the Edison General Electric 
Company says his plant is large enough to 
supply all the lamps needed, but he does 
not say it will supply them. The business 
policy of the company will be to supply 
lamps only to those companies or individuals 
using dynamos or other apparatus made by 
companies in the General. Mr. Seward had 
claimed the General has the right to do this. 
Mr, Westinghouse, in his affidavit, says the 
General intends, by its monopoly of the 
vacuum incandescent lamp, to obtain a mo- 
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nopoly of all the apparatus of electric light- 
ing. In proof of this he refersto the World’s 
Fair. Four companies belonging to the 
General put in bids, averaging $1,800,000. 
The Westinghouse was willing to do the 
work for $450,000. The agents of the Gen- 
eral represented to the managers of the Fair 
that by controlling the lamp they controlled 
the system of lighting, and that they were 
the only ones who could carry out their con- 
tract. 

‘‘Does the defense claim,” asked Judge 
Lacombe, ‘‘ that there is no other lamp that 
can be used ?” 

‘* Except the one Mr. Westinghouse is now 
perfecting,” replied Mr. Curtis, 

The counsel said they should have time 
in which to manufacture the lamp they ex- 
pected to use, otherwise their business would 
be greatly injured. The new lamps will be 
on the market in January. 

Mr. Wetmore, for the defense, said that an 
injunction in equity could only be obtained 
when a great injustice would be done were 
it not granted. His clients, he said, were 
willing to pay the General Company its 
price for lamps between this and the time 
when the new lamps of the Westinghouse 
shall be ready. But they were not willing 
to have their whole business broken up, to 
have all those who had bought Westing- 
house or United States dynamos, converters, 
switches, etc., forced to throw these out and 
thus lose their money. A Court of Equity 
should consider the public interest, and 
while they were willing to concede the Gen, 


Deacon Richardson Sells Out. 


— Deacon William Richardson, of Brooklyn, 
who has been known for years as a king 
among the street railway owners of the 
country, has agreed to sell out. He said to 
@ reporter : 

*« An agreement has been entered into for 
the sale of all the stock of the Atlantic Ave- 
nue Railroad Company at $125 for each $50 
share, and $250,000 has been put up by the 
purchasers to bind the bargain. 

‘‘The agreement was made between my- 
self and William A. Read, of Vermilye & 
Company, of New York, he acting for and 
by authority of E. W. Clark & Company, 
of Philadelphia, and J. & W. Seligman & 
Company, of New York, H. B. Hollins & 
Company, and their associates. They agree 
to purchase all the 24,000 $50 shares of the 
stock of the company at $125 per share, or 
for $3,000,000, and have deposited the $250,- 
000 forfeit in the hands of Vermilye & Com- 
pany. Every stockholder has the privilege 
of selling his holdings to them at this price, 
and upon the terms agreed upon by filing a 
notice of his desire to do so on or before 
December 15. The terms for the purchase 
are that one-half of the purchase price shall 
be paid on December 16, and the remainder 
on January 16, 1893. Upon our part, we 
agree to sell a controlling interest in the 
road. The new owners will undoubtedly 
adopt generally the trolley system.” 


Mr. Richardson has been in control of the 
road for 25 years, or since November 17, 
1867, when he took possession as lessee of 
the Brooklyn and Jamaica Railway Com- 
pany’s property. 





An ELectric PuMPInG PLANT, JUBILEE COLLIERY, ENGLAND. 


eral Company, having all the Edison patents, 
had the legal right, he contended it did not 
have the right in equity to break up the 
business and imperil the investments of 
people all over the country who had pur- 
chased dynamos or other apparatus from 
companies outside the General. 

‘*If this whole business depends on this 
lamp, and if Edison alone owns the lamp, 
why should he not have the business ?” 
asked Judge Lacombe. 

Then the fact that no suit for infringe- 
ment was brought for five years was again 
mentioned, and the number of innocent 
people who had invested. The General 
Company got its charter with a capital of 
$100,000, and the next day called the meet- 
ing that raised this to $50,000,000. The act 
that incorporated it expressly forbids a mo- 
nopoly, yet it was clearly a monopoly, Mr. 
Wetmore said. The attempt to use the lamp 
in order to get control of dynamos and all 
apparatus was illegal. If the General sued 
for damages for infringement on the lamp, 
it could get no more because other dynamos 
were used. 

‘** Of course not,” said Judge Lacombe. 

Yet the General was trying to get an in- 
junction from a Court of Equity to enable 
it to force out other dynamos by refusing to 
sell its lamps to anyone who did not use all 
its apparatus. 

After some further discussion, Judge La- 
combe stated that, in view of the many im- 
portant issues involved in the case, he would 
prefer to have it carried direct to the Court 
of Appeals, and counsel on both sides agree- 
ing to this, Judge Lacombe suspended the 
hearing and entered an order pro forma, 
under which the case will be argued before 
the Court of Appeals December 6. No in- 
junction was issued and no decision will be 
rendered until that time. 


American Institute of Electrical 
Engineers. 


At the monthly meeting of council, held 
November 15, the following associate mem- 
bers were elected : 

Craig R. Arnold, electrician and treas- 
urer Arnold Electric Manufacturing Com- 
pany, Chester, Pa.; Ludwig K. Bohm, Ph. 
D., consulting electrical and chemical ex- 
pert, 81 Nassau street, New York city; 
Edward Durant, electrician with F. Pearce, 
115 E. 26th street, New York city; Horace 
B. Gale, consulting electrical and mechan- 
ical engineer, 40 California street, San Fran- 
cisco, Cal.; Fred. 8. Hunting, electrical en- 
gineer Fort Wayne Electric Company, Fort 
Wayne, Ind.; James F. McElroy, mechan- 
ical superintendent the Consolidated Car 
Heating Company, 181 Lake avenue, Al- 
bany, N. Y.; Th. Stah), Creusot Works, 
Creusot, France. 

The following associate members were 
transferred to full membership, their appli- 
cations having been approved by the board 
of examiners: 

Frank Bourne, electrical engineer Field 
Engineering Company, 143 Liberty street, 
New York city; Benj. F. Thomas, profes- 
sor of physics, Ohio State University, Col- 
umbus, O.; Alexander J. Wurts, electrical 
expert Westinghouse Electric and Manu- 
facturing Company, Pittsburgh, Pa.; Geo. 
R. Metcalfe, electrical engineer, editor 
Electricity, New York city; Lewis B. Still- 
well, electrical engineer Westinghouse Elec- 
tric and Manufacturing Company, Pitts- 
burgh, Pa. 

At the meeting of the Institute in the 
evening, Dr. J. B. Williams made a series 
of tests of the insulating qualities of differ- 
ent oils, referred toin his paper read at the 
Chicago meeting of the Institute. The in- 
sulation. of samples of various wires was 
also tested, and the use of his apparatus fully 
explained. 


November 26, 1899 


An English Electric Pumping Plant, 

The electrically-driven pump which ig 
depicted in the engraving given on this page 
was installed by Messrs. Charlesworth, Ha}} 
& Company, of Oldham, at the Jubilee 
Colliery, Shaw, belonging to Messrs. Platt 
Bros. & Company, Limited, in November, 
1890, and has since beeu running contina. 
ously from 100 to 150 hours per week. The 
combination of electromotor and pup ig 
placed in one of the roads between the sur. 
face and the bottom of the shaft, the | xtter 
being 120 yards deep. It receives electric 
energy from a dynamo on the surface drivep 
by an old-fashioned single-cylinder «op. 
densing engine. The pump delivers » ater 
into the sump, and from there it is raised to 
the surface by the main steam pumps pi.ced 
at the bottom of the shaft. 

The dynamo is an ‘‘Oldham” :ries 
wound machine, giving a current of 18.5 
amperes at 580 volts, which equals 28 230 
watts, or 37.7 electrical horse-power at 490 
revolutions per minute when absorbing -').1 
horse-power. 

The cables are lead covered, and are «ar. 
ried down the shaft and at the bottom in 
strong wood casing, to protect them from 
mechanical injury, and along the road are 
laid in a trench below tte surface at the 
side of the rails. Their resistance is .%34 
ohm, which at ordinary load as above ey .iuls 
1.05 horse-power loss. 

The motor is in all respects similar to the 
dynamo, and when receiving 48.5 amy» res 
at 567 volts, runs at 406 revolutions yer 
minute, and gives out 35.53 horse-pow er, 
and drives the pump with six 114 inch ropes 
from a 86 inch pulley on to one 7 fee! in 
diameter on pump. On this shaft is a 
double-shrouded helical steel pinion of 16 
teeth gearing into the wheel having 90 tevth 
on the crank-shaft, which has two crank: of 
15inch throw. The rams of the pump are 
9 inch diameter, and work at an average 
speed of 35 strokes per minute, indicating 
24.3 horse-power on the water cylindcrs, 
and deliver 577 gallons per minute againsi a 
head of 142 feet. Weare indebted to Lon- 
don Industries for the illustration. 

See 
A New Cable Making Machine. 

The New England Butt Company, of 
Providence, recently completed a cable 
making machine unlike any other in use, so 
far as the builders know. It is for New 
York manufacturers, and was designed to 
meet the growing demand for telephune 
cables to be laid underground. The machixe 
is five feet wide and 56 long, and is co.u- 
posed of five heads, revolving in different 
directions and driven by gears on a sheft 
extending the entire length of the machine. 
Upon each head is placed the desired num- 
ber of reels containing the wire, which, pre- 
paratory to the cabling process, is coveicd 
with two layers of paper. Each layer of 
paper is bound on the wire, and two wires 
are then ‘“‘twinned,” or twisted together. 
On the first head are reels for making a 
cable of 12 wires, the wires unwinding from 
the reels as the head turns and passi'.g 
through an aperture at the center of !!\¢ 
end. The other heads have similar reels of 
twinned wire, and increase the size of ‘he 
cable by adding wires until the cable is two 
and one-half inches in diameter, and is com- 
posed of 120 wires. Ag it leaves each of 
the heads the cable is bound together, aud 
when completed is covered with jute, heup, 
flax or cotton. Passing from the last of tle 
series of heads, it goes around a wheel five 
feet in diameter, and is then wound on & 
drum and is ready for the treatment preced- 
ing its encasement in lead pipe. Attached 
to the machine is a measuring device. The 


cable rests ona large pulley, and is held 
there by the weight of a loosely mounted 
circular block. As it passes through the 
machine it tuufs the pulley, which is geared 
to plates or dials on which are figures indi- 
cating the number of feet of cable that have 
been drawn over the wheel. The capacity 
of the machine is from half a mile to a mile 
a day, and its advantage is in completing 
the cable at one operation, and avoiding 10- 
jury to the wires by frequent handling and 
bending, which has been the defect of 
previous machinery for making telephone 
cables. 
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ADVANCE INFORMATION. 


New Electric Companies Formed 
and Important Construc- 
tions Projected. 





VALUABLE INFORMATION FOR MANU- 
FACTURERS AND DEALERS. 





We publish below the earliest information 


obtaiuable relating to new electric railways, 
new clectric light companies and projected 
electric construction of all kinds. Every 


rea will find these columns of -special 
inter st, and manufacturers and supply 
houss will receive many valuable sugges- 
tions ‘ooking to new business by carefully 
wat. .ing this department in the ELECTRICAL 


Rev:«w from week to week : 


New Electric Railways. 


Freont, O.—A new electric street railway 
int, costing over $200,000, will be 
iilt here by Boston and local capital- 
s. Right of way has been secured. 

Ber: .N, Ont.—The street railway company 
ntemplates adopting the electric trol- 
y system. 

New ark, N. J.—The Bridgeton and Mill- 
lle Street Railway Company has been 
ganized by Newark capitalists. The 
mpany will build an electric line be- 
een Bridgeton and Millville as soon 

s possible. 

Wa-sRTOWN, Mass.—An electric railway 
tween West Newton and Watertown 
talked of. Itissaid that the storage 
iltery system will be used, and that 
titions for locations wil] be presented 
) the municipal authorities at once. 

Cui \G0, Inu.—The Desplaines Electric 
iilway Company; capital, $2,000,000. 
corporators, Willis T. Griffith, Sam 
. Jacobs and F. E. Brady. 

REYNOLDSVILLE, Pa.—The Reynoldsville 
nd Rathmel Electric Street Railway 

ympany; capital, $25,000. 

Ash AND, Pa.—The Ashland, Locust Dale 
id Centralia Electric Railway Com- 
iny; capital, $60,000. Joshua F. 

‘ailey, of Philadelphia, is president. 
he line will be 10 miles long, between 
ishland and Centralia. 

Scranton, Pa.—The lines of the People’s 
reet Car Company have been trans- 

‘erred to a syndicate of Philadelphia 
ipitalists, who have assumed the name 
the Scranton Traction Company. 
‘iany improvements are contemplated. 

Kixcston, N. Y.—The State Board of Rail- 
ad Commissioners has granted the 
ogston City Railroad Company per- 
ission tochange its motive power from 
ses to the overhead electric trolley 

system, 

Heri na, Mont.—The Helena Electric Rail- 
iy Company, C. K. Wells, president, 
‘is increased its capital from $100,000 
$300,0C0. 

Eas: Weymoutn, Mass.—The citizens have 
titioned the selectmen to grant the 

juiney Electric Railway Company per- 
ission to extend its tracks to this place. 

Sr. | ours, Mo.—A contract bas been entered 
ito by the St. Louis, Webster and Kirk- 
ood Railroad Company and the Heman 
onstruction Company, for the con- 
ruction and equipment of a first-class 
ectric road from St. Louis to Kirk- 
ood, 

Troy, N. Y.—The question of building an 
electric road from. Troy to Sand Lake 
has again been brought up, and it is 
believed by many that the scheme will 
be carried out in a short time. 

Key West, Fia.—The Key West Street 
Railway bas been purchased by parties 
who will operate the road by electricity. 

Cuarranooga, TENN.— Work will be begun 
soon on the construction of an electric 
line between this city and East Chat- 
tunooga, 
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Electric Light and Power. 

Saut Lake Crry, Uran.—C. F. Annett and 
W. G. Van Horne have asked the City 
Council for a franchise to establish an 
electrical plant for furnishing power 
and supplying telephones, electriclights, 
etc. 

Winpsor, Ont.—It is reported that the 
electric street railway company will put 
in an incandescent lighting system. 

Sr. Lours, Mo.— The Mississippi River 
Electrical Steamboat Company; capital 
$7,000,000, has been organized to build 
a fleet of passenger and freight boats to 
be run by electricity. H. H. Liemke 
is president of the company. 

BALTm™oRE, Mp.—J. Frank Morrison is 
interested in a project to organize a 
$2,000,000 electric light company to 
build a plant in Baltimore. 

BAINBRIDGE, Ga,—The city will erect an 
electric light plant under the direction 
of the City Council. 

Covineton, Ky.—John 8. Ham is endeavor- 
ing to organize a stock company to erect 
an electric light plant. 

LaurEL, Mp.—The Ries Electric Company, 
of Baltimore, will erect an electric light 
plant. 

Oxrorp, Mp.—An electric light plant will 
be built here by the Bowman’s Bazar 
Electric Light and Power Company. 

Gtaseow, Ky.—The Electric Construction 
Company, of New York, may build an 
electric light plant at this place. 

GREENVILLE, TeENN.—An electrical power 
and lighting plant will be built here by 
H. Reaves. 

Mitwavukek, Wis.—The Crowdus Electric 
Light Company; capital, $75,000. In- 
corporators, W. W. Bromley and others, 
of Milwaukee. 

YarmoutH, Me.—Prominent capitalists of 
Yarmouth and Portland are forming a 
company for the purpose of erecting.a 
large electric light and power plant. 
Geo. W. Brower, of Portland, is pro- 
moting the scheme. 

Hartrorp, Conn.—The Hartford Light 
and Power Company, which is extend- 
ing and enlarging its plant, has recorded 
a mortgage of $150,000 on its property. 
By a vote of its directors on September 
2 last, the company will issue bonds to 
an amount not exceeding in the aggre- 
gate the amount of the mortgage— 
$150,000. The bonds bear interest at 
six per cent. from the first of October 
of this year, and are payable in 1912. 





Increase of Capital Stock. 


CLEVELAND, O.—In accordance with recent 
action Of its stockholders, the Cleveland 
General Electric Company have filed a 
certificate with the Secretary of State, 
increasing the capital from $25,000 to 
$1,000,000. The increase of capital is 
divided into 10,000 shares of $100 each. 
Of this amount $475,000 is common 
stock and $500,000 is six per cent. 
cumulative preferred stock. The cer- 
tificate of increase is signed by W. B. 
Whitney, president, and Harrison B. 
McGraw, secretary. 





New Manufacturing Companies. 

DenvER, Coto.—The Vibrating Electric 
Gold Trap Company; capital, $400,000. 
Incorporators, Thomas H. Wygart, Jr., 
Albert J. Stoddard, William A. Graves 
and Daniel Perry. The object of the 
company is to manufacture and sell 
machinery for treating metals from ores. 

Cuicago, Inu.—The Chicago Electric Belt 
and Appliance Company; capital, $500, - 
000. Incorporators, L. E. Waterman, 
Andrew Hummel and G. G. Willard. 

De Kazs, [tu.—The De Kalb Electric Com- 
pany; capital, $60,000. Incorporators, 
Samuel E. Bradt, John W. Glidden and 
Madison D. Shipman. 

Curcaco, Inu.—The Albertson Railway 
Appliance Company; capital, $5,000,- 
000. Incorporators, James Stillwell, A. 
C. Albertson and Lewis H. Owen. 


CamMDEN, N. J.—The General Electric 
Launch Company; capital, $300,000. 
Incorporators, Frederick H. Deacon, 
Philadelphia; J. R. Williams, Camden; 
Wm. R. Robins, Ozone Park, N. Y.; 
Charles R. Senior and Henry Weston, 
New York city. 

Burrato, N. Y.—A certificate of incorpora- 
tion of the F. P. Little Electrical Con- 
struction and Supply Company has been 
filed with the County Clerk. The com- 
pany is organized for the purpose of 
manufacturing and selling electrical 
machinery and appliances; constructing 
electrical works; constructing plants 
and systems of machinery to be oper- 
ated by electricity as a motive power, 
and to do all kinds of electrical work. 
The location of the business is to he in 
Buffalo and other places in the United 
States. The amount of the capital stock 
is $100,000, and such stock may be in- 
creased by the unanimous consent of 
the stockholders to $250,000. The di- 
rectors for the first year are Sylvester 
F. Eagan, Franklin P. Little, Peter P. 
Miller, John L. Williams and Charles 
B. Huntley, of Buffalo. 

Cuicaeo, Inu.—Pennington & Fuller Elec- 
tric Company. Chicago Heights; capi- 
tal, $1,500,000. Incorporators, Joseph 
L. McKittrick, Joseph A. Fuller and 
Lutellus Smith. 





La Porcelaine d’Amiante. ~ 

The French journal, Z’Hlectricien, under 
date of October 29, gives a description of a 
new material for porous cups, such as are 
used in nearly all primary batteries. The 
inventor of this new substitute, M. Garros, 
has lately brought his invention to the atten- 
tion of the Société d’Encouragement, of 
Paris. 

He states that the fibre of amianthus (a 
greenish stone like asbestos, and being, like 
the latter, incombustible) possesses the finest 
fibres of any material known, their diameter 
varying from 0.00016 millimetres to 0.00020 
millimetres. It is evident that these fibres 
crushed into powder will furnish a mass of 
extreme fineness. Now, if it be possible to 
agglomerate these particles, the interstices 
between the particles of the pulp, so formed, 
would be exceedingly minute. 

The chemical composition of amianthus 
(silicate of magnesium and chalk) led to the 
supposition that by mixing the powdered 
particles with water and then exposing the 
mixture to a baking process, a valuable in- 
sulating material might be produced. The 
following process was employed : 

Pulverized amianthus is made into a paste 
by gradually adding water and kneading 
the mass like dough. This process may be 
repeated several times until the pulp is of a 
satisfactory consistency, whereupon it is 
poured into a kind of mold. It is then ex- 
posed in an oven to a temperature of 1,700 
degrees C., producing a material much re- 
sembling porcelain, and on account of this 
apparent similarity the new product has 
been called ‘* porcelaine d’amiante.” 

By continuing the baking process for 18 
hours, the mass becomes extremely porous, 
yet these pores are of such minuteness that 
they can scarcely be detected by a first-class 
microscope. 

It is of great interest to note that Prof. 
d’Arsonval, a man well known to all elec- 
tricians, asserts that porous cups made of 
this material have a much lower internal 
resistance than those now so largely em- 
ployed. To verify this fact exhaustive 
tests were carried on at the ‘‘ Laboratoire 
Central,” in Paris, and the low resistance of 
these cups has been amply proved. 

Besides this great advantage of the new 
material, it was found that the insulating 
capacity of amianthus-porcelain is 2.75 times 
greater than that of the highest grade of 
porcelain which is now manufactured. 

The introduction of the French amianthus 
porcelain into the American market is but 
a question of time, and we believe our 
electrical people will be quick in discerning 
its advantages, both as a primary battery 
material and as a first-class insulator. 


171 


TELEGRAPH NEWS. 


The Postal Telegraph Company have 
opened offices at Bennettsville and McCall, 
8. C. 


The Natchez, Miss., Cotton and Mer- 
chants’ Exchange has invited the Postal 
Telegraph Company to establish an office in 
that city. 


There are now about 4,720 miles of tele- 
graph lines in Greece. During 1891, 1,167, - 
791 telegrams were dealt with in that coun- 
try, 821,232 being inland and 346,559 for- 
eign telegrams. 


President Green, of the Western -Union 
Telegraph Company, says that there is no 
foundation whatever for the street gossip 
that his company intended to sell out to the 
government, and that Cleveland’s election 
had spoiled the deal. 


The Queensland government has decided 
not to join the other Australian Colonies in 
the guarantee tu the Eastern Extension Tel- 
egraph Company, in connection with the 
scheme for the reduction of the rates be- 
tween Great Britain and Australia. 


It was rumored in New York last week 
that a consolidation of all the cable com- 
panies outside of the Western Union had 
been arranged, and that Messrs. Bennett, ot 
the Herald, and Pulitzer, of the World, had 
bought contro] of the French Cable Com- 
pany. 


There are 3,128 miles of telegraphs in 
Japan, representing about 9,333 miles of 
wire. The total length of the suomarine 
cable is 214 miles. During last year over 
9,450,000 messages were dealt with in the 
443 telegraph offices throughout the country. 
The department of communications bas re- 
cently decided to have constructed a cable- 
laying steamer. 


The telegraph operators employed by the 
Baltimore and Ohio Company have won a 
partial victory in their struggles for higher 
salaries. An agreement was reached on 
November 18 between the Grievance Com- 
mittee and Superintendent Charles Selden, 
which, it is reported, gives the operators an 
increase of $35,000 a year, a little more than 
a quarter of the amount asked. Payment 
will be made in case of unjust suspension 
and for overtime. 


The Postal District Telegraph and Pro- 
tection Company, a newly organized mes- 
senger and telegraph company, located at 
184 Market street, Newark, N. J., opened 
their office for business last week. The new 
concern is an enterprise fathered entirely by 
Newark business men, and promises great 
improvements in the messenger and burglar 
alarm service. James M. Trimble is pres- 
ident; Albert C. Courter, vice-president ; 
William Mendel, treasurer; and William F. 
Muth, superintendent. 


President Chandler, of the Postal Telegraph 
Company, says: *‘ Rumors to the effect that 
the Western Union Telegraph Company has 
purchased, or will soon purchase or control, 
the Postal Telegraph Cable Company, bave 
been and are being circulated by stock 
brokers and others, evidently for specula- 
tive purposes. This is to assure our patrons 
and the public that no consolidation, pur 
chase or any other arrangement by which 
the Postal Telegraph Cable Company ceases 
to be an absolutely independent and com 
peting telegraph system bas been made or is 
contemplated.” 





>_> 
Superintendent Crowley Resigns. 

Superintendent James Crowley, of the 
New York police telegraph bureau, resigned 
last week. He was appointed a member of 
the force in 1850, and is regarded as the old- 
est New York policeman in point of service. 
In 1860 he was selected for the post which 
he has occupied ever since. He did hervic 
work keeping the telegraph system in order 
during the draft riots of 1863. The salary 
is $2,500, but no pension is provided for. 
Crowley’s successor will probably be Michael 
R. Brennan, now assistant superintendent. 
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Mr. Ceo. A. BEATEY, 


No. 620 Atlantic Avenue, Boston, Mass., has made 
arrangements with a nuniber of capitalists to 
establish electric light and power plants, and also 
construct electric railways in various sections of 
New England, and will be pleased to hear from any 
city or town desiring electric lights, electric power 
or an electric railway, where capital may be 
secured to make the enterprise of local interest. 
Address as above. 





The Samson Cordage Works are 
putting in an electric power plant at Shir- 
ley, Mass. The plant is located at the Fre- 
donia Mill water privilege, and the power is 
conveyed by wire to the Phoenix Mill. 

Insullac.—President C. A. Baldwin, of 
the Massachusetts Chemical Company, Bos- 
ton, says that his company’s sales of insullac 
are increasing very rapidly. This goes to 
show the popularity of this valuable insulat- 
ing medium. Some of the largest electrical 
companies in the country are using insullac, 
and everybody is pleased with it. 

The Stonington Line is profiting by 
its reduction in rates between New York 
and Stonington, where connections may be 
made for all eastern points, and also by the 
fact that it is an ‘‘inside” route, ensuring 
more safety and comfort to winter travelers 
than is afforded to travelers on steamers 
which plow through the turbulent waters 
about Point Judith. 

Watson & Stillman, 210 West Forty- 
third street, New York city, have just re- 
ceived a large order for hydraulic projectile 
drawing presses from the United States 
Projectile Company, of Brooklyn. Orders 
for hydraulic presses, pumps and accumu- 
lators have been so abundant during the 
past year that Watson & Stillman have found 
it necessary to operate their plant both day 
and night, notwithstanding increased facil- 
ities in several departments. 

The Carpenter Enamel Rheostat 
Company, of Bridgeport, Conn., have 
quite recently finished doubling their furnace 
capacity. They are running their works 
night and day with this enlarged capacity. 
These rheostats seem to meet with universal 
approval from the electrical manufacturers 
and engineers. The theatre and street car 
rheostats seem to be especially appreciated. 
The fact that these rheostats are cheaper 
tban those formerly used, no doubt, par- 
tially explains the demand for them. 


Situation WantTepD 


as salesman in an Electrical House by a young 
man of several years’ experience and having best 
of references. Electrical Supply House preferred. 











Address, 


‘* EXPERIENCE,” 


Room 29, 620 Atlantic Avenue, BOSTON, MASS. 


RAILS 
AT A BARGAIN. 


We own and offer for sale, cheap, 450 tons of 
selected, second-hand, 30 Ib. IRON RAILS, in Chester 
Co., Pa., allin good condition; also 132 tons of new 
first quality, 50 lb. STEEL RAILS, at Steelton, Pa. 

Write or wire us: 


ROBINSON & ORR, 
419 Wood St., | PITTSBURGH, PA. 


Wists isrtuueon th, eae S88 


SPEAKING T :eT..as 
wecertnMUmOtone, 


FACTORY, 
De Ealb Ave., 
_ BROOKLYN. 
Send for Illustrated | 

Catalogue. 



















ALUMINUM! 


THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, - New York, 


Offer Pure Aluminum in Ingots, Slabs, 
Sheet, Wire and Castings at lowest market 
rates. 


Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 


et eee eee oe 
ELECTRICAL MEASUREMENT 


Instruments and Batteries of 
the Very Highest Grade. 


Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 
S ano 7 Dey Sr., New Yorn. 


ROYCE & MAREAN, 


DEALERS IN 


Rlectrical Supplies, 


WASHINGTON, D.C. 
MACHINERY IN STOCK. 


Engine Lathes, 10 in. x 4 ft.; 11 in. x5 ft.; 12in, x 
6 ft.; 14in. x6ft.; 16in. x6ft.; 18in. x8ft.; 2in. x 
8 ft., with tapesattachment; 22in. x 12 ft. and 14 ft. ; 
in. and 26in. x 16 ft.; 80 in. x 10 ft. and 18 ft.; 
36 in. and 38 in. x 20 ft.; 42in. x 12 ft.; 27 in. x 32 ft.; 
88 in. x 31 ft.; 96in. x 20ft. Fox Lathes, 18 in. x 
5 ft.; 14in. x 5 ft.; 15in. x 6 ft.; 18in.x6ft. Turret 
Lathes, 12in. x 5 ft.; 14in.x 5 ft.; 15 in. and 16 in. 
x 6ft.; 18in. x 6 ft.; 36in. x 8 ft. 

Planers, 16 in. x 16 in. x 3 ft.; Qin. x Win. x4 ft.; 
24 in. x 24 in. x 6 ft.; 30 in. x 80in. x 6 ft.; 36 in. x 
86 in. x 10 ft.; 42 in. x 42 in. x 12 ft.; 44in. x 48in. x 
22 ft.; 60in. x 49 in. x 24 ft. 

Friction Shapers, 15 in., 16 in., 20 in., 22 in., 82 in. 

Crank Shapers, 6 in., 8 in., 10 in., 12 in., 18 in., 16 
n., 17 in., 20 in., 24 in., 28 in. 

Screw Machines, Nos. 1, 2, 8, 4, with or without 
Wire Feed. 

Screw Machines, Nos. 5, 6, 7, 8, Power Feed. 

resses, Nos. 51, 52, 53, Ferracute; Nos. 1, 2, 3, 
Stiles & Parker. 

5.Lincoln Pattern Millers, No. 2. 

Hand Millers, Nos. 1 and 2. 8 Cam Cutters. 

Bolt Cutters, 14 in. to 1 in., % in to 2 in. 

2 Profiling Machines. 1 36 in. and 48 in. Gear 
Cutter. 

C. D. and E. Horizontal Boring Machine. Newark 
Machine Tool Co. 

Send for List of New and Second-Hand Machine: 
in Stock. 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362, 


116 Liberty Street, New York. ¢ 
59 South Canal St., Chicago, Ill. 


Flleetro [ight Fngraving (fo, 


157 and 159 WILLIAM STREET, 


NEW 

















YORKE. 





| Engraving in line or half-tone for all 
| advertising or illustrative purposes. 


Qay~ SEND FOR CATALOGUE. 





Manufacturers of ARC LIGHTING Sa A SPECIALTY. 


GLARK ELEGTRIG GO. 


192 Broadway, New York. 









Wy 


map, EE. P. GLEASON MFG. Co., 


181-189 MERCER STREET, NEW YORK, 


7Manufacturers of Electrical Apparatus, 
Including HOLDERS, FITTINGS, CUT-OUTS, STREET LAMPS, Etc., Etc. 








RF sena for Catalogue. 





———<—» 


[CITeH. 


It pays in the end to place first «lass 
ammeters and voltmeters on light und 
power switchboards. We can convince 
you of this fact. Send for descriptive 
circular No. 330, and try the ‘‘ Mawnetic 
Vane” type, which is our specialty. 


QUEEN & CO., 


PHILADELPHIA. 









Philadelphia’. 
_ Res.2261 Nat 60°F. 
N° 1273. 
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OH, HAPPY Pair 


Let all men, and women 
Ftoo, join the healthful 
}throng of happy riders 
of the wheel —the Co 
+ lumbia wheel—certainly 
—Columbias are guar- 
anteed. 


a 

7 

7 

~ 

7 

P Finest cycling catalogue in the world, fr 
( 

b 
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G. E. HORN & CO., 


Manufacturers and Jobbers of 


ELECTRIC BELLS, 


63 So. Canal St., Chicago, Il., U. §. A. 


SHALL WE SEND YOU OUR ILLUSTRATED PRICE LIST! 


SHAWMUT FUSE WIRE CO. 


Highest Grade Tested Fuse Wire and Links. 


at Columbia agencies, by mail for two tw 
cent stamps. Pope Mfg. Co., Boston, New 


York, Chicago. 
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Our entire product is tested for us by the Massachusetts Electrical Engineering Co., and their 
certificate of test accompanies each spool of wire and each lot of links. 


85 WATER STREET, BOSTON, MASS. 


RUSSELL & CO., Builders, Massillon, O. 


Eastern Agencies: 
F. McSwegan & Son, 
98 Liberty St., N.Y. 
The FAIRBANKS (0., 
701 Arch St.,- 
Philadelphia, Pa. 





Single and Four 
Valve Auto- 
matic Engines. 





Simple and Compound 





Paeaee) (O) 
High and 


Medium Guess: Complete Power Plants Furnished. 





PHOSPHOR-BRONZE’ 
INGOTS, CASTINGS, WIRE, SHEET &c. = 

| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


| MAKERS OF “ELEPHANT BRAND PHosrHor-BRONZE. 


All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REC.TRADE MARKS 
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We have the honor to state that our electric and gas fixture department is ready for 
business, equipped with the largest variety of molds and patterns in the world. 

Quality high. Prices are net and as low as consistent with the quality. 

Designs by Elihu Vedder, of Rome, Italy; Andreas Makart, Henry Belcher and 
other artists of reputation ; and by Prof. C. McK. Smith, who is one of the few educated 
designers in America. 

Send for drawings or photograph. 
establishment. 

We make the best work that can be produced in stamped, spun, cast or wrought 
brass, copper, zinc and tin for electric requirements. 

Capacity of production equal to the largest demands. 

Our workmen are the most experienced and capable in the business, and no pains 
will be spared in filling orders promptly and satisfactorily. 


NEW JERSEY LAMP & BRONZE WORKS. 


RALPH W. BOOTH, Manager. G, WILFRED PEARCE, Supt. 


Show Room, 44 Murray St., New York. 


Catalogues are being printed in our own printing 








Factory, New Brunswick, N. J. 





